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AHIS book, which was announced to the public'under various names *, is now issued under a title 
__ which restricts it to its original scope, namely, as a Manual of Indian Chronology, 
to present in one view and in a usable form all the material ordinarily required by investigators 


that field of research. 


The bulk of the tables, as well as of the letter-press, is devoted to a detailed exhibition of the 
uysus of Indian Chronology, solar, lunar and planetary, with eclipses, week-days, English calendar 
mths and dates, adhtka and kshaya masas, and mean places of the Sun and major planets, from B,c. 1 to 
». 2000. The portion of the work, called Table X, will, it is hoped, supply a long-felt want among 
vigraphists and Archzologists, official as well as non-official, in India, inasmuch as it will enable them 
verify on the spot and in less than a minute in any case, the exact English equivalent of any Indian date 
curring in any inscription as well as to test its genuineness, ‘The instructions set opposite the Eye- 
ible at the end of the book are alone sufficient for any person, however previously unacquainted with 
2 subject, to calculate quite accurately the ending moment of a titht or nakshatra, 


The work is intended, however, for the use of a much wider public than the scientific few who 
: interested in Indian chronological research. The same principles, whereby we are enabled to re-call 
0 the light of history the inscriptions that are being unearthed at the rate of a thousand every year by 
e various Indian [pigraphical departments, continue to guide the religious observances and civil usages 
millions of people in India at the present day, and no one interested in the social and religious life of 
§ vast continent can fail to take at least some slight account of a systein, so ancient and so thoroughly 
ined in the habits of the people. ‘Lhe Indian calendar is generally considered either tuo abstruse for 


ar, or too imaccurate for scientific, exposition, but neither of these objections is more thar a 
y. A good deal has been done in the past to put Indian chronology on its proper footing, namely, as 
faithful handmaid of Indian history, and there is no reason why the torch so worthily carried in their 
by the late Professor Kielhorn, the present Dr. I‘leet and other workers in the field, should not 
kept bright and burning in the hands of their successors, provided they are equipped with the neces- 
knowledge of data and principles, 


Lastly, there is hardly any person, holding a position of consequence, public or private, in India, 
is not occasionally confronted with thecitation of an Indian date, ‘To Magistrates, Judges, Lawyers, 
ssionaries, usiness Men of every description, as well as to Historians, it is of interest to know the 
ing of chronological terms in daily use among the people, although all may not, equally with the 
aphist and the archeologist, feel inclined to enter upon a_ regular study of Indian chronology. 
those with scanty leisure, Tables XII and XVIII, forming a luni-solar and planetary Ephemeris for 
80 years a,p, 1840 to a.p. 1920, together with the simple instructions as to their use, contained in the 
nd and Fourth Parts of the book headed “ Use of the Tables’ and “ Planetary Chronology ” as well 
the Eye-Table, will be found no less handy than serviceable. ‘Lhe publications ordin arily known 
the name of Jan/r1 are unscientific, and few of them are up to (late, whereas the ephemeris portion of 
present work will enable any one to understand and decide, with reference to first principles, any 
ion of current Indian chronology for seventy years past and some ten years to come. A table (XV) 


also been inserted to link together the Indian and Muhammadan calendars, 

*« Tithiz, Nakehatras and other Indian dates BA. 1 to A.D), 2000” (Indian Review for May 1910) ; “ Indian 
y and Chronology with a Uriticiem on Indian Astrology ” (Advt. page of the Journal of the South Indian Association 
as), etc. 


(11) 

The book necessarily contains a vast amount of figuresand tables, but the perusal of no part of 
it will requisition a greater knowledge of mathematics than is implied in the four simple rules of 
Arithmetic. Decimals have been used freely in order to ensure accuracy, but not only have tables where- 
by the decimal parts of a day, degree, etc,, can be converted into ghatikas, palas, hours, minutes and 
seconds, been freely inserted, but the more important tables for the calculation of anomalies and equations 
for tithts and nakshatvas (Table IX) and the Nakshatra Table itself (Table XI) have been twice given, 
once in the form of decimals and again as days, ghatthas and palas, 


It was originally intended to limit this compilation to solar and lunar chronology, but the fre- 
quent occurrence, in chronological records, in Indian literature as well as in daily Indian life, of allusions to 
the mean or actual places of planets, induced the writer to add a considerable number of tables on this in- 
teresting, though somewhat difficult, subject. The tables of anomalies and equations, used for planets, are 
based mainly on those of Vavilala Kuchinna, as reproduced in Warren’s Aala Sankalita. The computation 
of the geocentric longitudes of planets for the years a.D. 1840 to a.p. 1920, contained in Table XVIII, 
entailed an enormous number of detailed calculations, but the results will, it is hoped, be found sufficiently 
accurate for practical purposes. By “ practical purposes” the author means solely the purposes of Indian 
chronology, and he wishes it to be distinctly understood that he does not believe in astrology any more than 
in the need for, or efficacy of, the fasts, festivals and donations mentioned in Chapter X VI, “ Notes on tithis 
in relation to festivals”, which find a place in this book, merely and solely because of the frequent 


references in inscriptions to Hindu fasts and feasts. 


In conclusion, the author wishes to state that, while he has spared no pains to acquaint himself 
with the works of previous writers on the subject, he has endeavoured to work out details upon his own 
method which is explained in Part III—* Construction of Tables”. Toone honoured name in the 
field of Indian astronomy and chronology, that of Professor Hermann Jacobi, he wishes, though 
an utter stranger, to express special indebtedness, since to him the author owes his first ipesesle ‘of 
the subject as well as numerous illustrations serving to test the correctness of his method. : 


Lastly, he must thank the Premier Press, of Messrs. Hoe & Co., for the skill with which the 
have executed a work, which, though packed with figures, has been reproduced with a high decree is 
neatness consistently with economy. The author would have been glad to have inserted the. $0 8 di 
critical marks throughout the text,but this would have entailed further delay in publishing a ans re 
in the endéavour to makeit accurate and reliable in more important respects, has Secsidy iad ee ’ 
too long in the press. Such marks have, therefore, been sparingly used, except in the Index si 
gives the proper marks for every Sanskrit word occurring in the text, and to which reference sh ee ich 
made in case of doubt. The Index also explains the meaning of termé not occurrin in th stents: 
Dakshinayana, Uttarayana, Aparapaksha, etc. g in the text, such as 


Mapras, 
} L.D.S. 


25th March 1971, 
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Section 6 of Text and TABLE YI. 
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ADDENDA. 


Surya Siddhanta Constants for Centuries from O Kaliyuga 
to 3101 K.Y. (B.C. 3102 to BC. 1.) 


N4,—Odd years in centuries L.C. should be converted into positive years before using Table V11, See instructions 
in NV.B, to Table XXII, 


It will be seen that the Solar Year 0 K.Y. commenced on Feb. 15°57924. 


If iv this be added the Sodhya of 


21707 days we have, Feb. 15°579242°1707 = Feb. 17:75, ov midnight between 17th and 180; Feb, B.C, 8102, which 
See fout-note on p. (3) of 


was the moment of commencement of the Era, 0 Kaliyuga, according to Surya Siddhauta, 


the ‘Text, 


TABLE XVII. 


Mean Places of Major Plan&éts at Commencement of each Century from 
B.C. 1601 to B.C. 1 (K.Y. 1501 to K.Y. 3101.) 


Mars Mercury. Jupiter. Venus. Saturn. 

B.C. 1601 K.Y. 1501 63122 730963 207-251y 3503156 3200274 
1501 1601 66°8392 149-1148 19965 198:5007 101-9343 
1401 1701 1273662 225°1323 156°7411 3BT4855 243-8412 
1301 1801 187°8932 301°1503 3114857 236:4709 25°7481 
1201 1901 248'4202 17°1683 106-2308 75°4560 167-6550 
11014 2001 308°9472 93-1863 2609749 2744411 3095619 
1001 2101 9°47 42 169:2043 55-7195 113°4262 91-4688 
901 2201 70-0012 245-2293 210°4641 312-4113 233°3757 
801 2301 1305242 321-2403 5:2087 151°3964 15°2826 
701 2401 191-0552 | 37:2583 159°9538 350°3815 157-1895 
601 2501 951-5822 113:2763 3146979 189-3666 299-0964 
501 | 2601 312-1092 189'2943 109°4425 983517 81-0033 
401 2701 12-6362 265°3123 2641671 227-3366 222-9102 
301 2801 731632 341-3303 589317 66°321Y 4°$171 
201 | 2901 133°6902 57-3483 213°6768 265°3070 146-7240 
101 | 3001 194-2172 133-3663 84209, 1042921. 288-6309 
1 3101 254-7449 209°3843 163°1655 3032772 70-5378 


| | 
EXPLANATION. 
me With the aid of these two tables it is possible to calculate solar dates, tithis and wakshatras for any date between 
13.0. 3102 and b.C, 1 and also any horoscope from B.C, 160] to B.C. 1. The places of planets’ nodes for any of these years 
can be easily deduced from the places given in ‘able XV1I1 in the body of the book for the centuries 1 B.C. to A.D. 2000. 
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It was thought unnecessary to carry the record of the mean places of planets further vack than B.C. 1601, 

first because it is extremely doubtful whether planetary places were noted! in India even roughly before that date, and 
uy, because any person wisbing tou ascertain the mean places of planets at an carlicr date can easily do so by noting 

in the above table the increase of inean sidereal longitude of any planet for 100, 200, 300............ etc., years, ancl deducting 
this increase from the mean place for B.C. 1601. 


We will now present the realer with the working of two interesting problems in .C. dates: ow examples are 
taken from Dy. Fleet’s article * The day on which Buddha diced” in the Journal of the Royul Asiutic Society for 1909. 


I. The day vn which Buddha died :—B.C. 483, Kavttiku Sukla 8. 


Moon’s Anom, at 


. Couimencement First New Moon commence- 
fi of Solar year. in Solar year. ment of 
& Solar Year. 
= (Contenis p. £) B.C. 501 March ... 960 22-22 15-25 
~~ (Table VIL, p. 7) Add for 18 years. “66 10°66 16°66 
. ae ——— —_——— 
: B..483 © March ... 10-26 32+88 31-91 
% 2953 (Syn. Mon.) 27-55 (1 Anuin. month) 
a —— 
“ $35 4°36 
A, 3°35 
ba: 
¥y 7-71 (Moon’s Anomaly 
« at First New- 
a; 


moon in Solar 
year B.C. 483.) 


wa 4" 


Table VILI (Addition tor Karttika Sukia 8 in a year in which 
sume previous month was adhika * is the saine as thaw for Sukla & 


of the next month Margasira ). 234°59 21°71 
| 217-91 29°42 
27°55 (1 Anom. month) 
~ 187 
Sun’s Kquation for 218 days (Eyc-Table) --18 -‘13 (Sun’s Equation) 
Moon’s Equation for 1°74 days (Eye-Table) -:15 er 
Sum ~-26 -'25 
217°66 
Add commencement of Solar vear we March 10°26 


» 827-92 


By Table VILI (p. 11), 227 days from 1 March==1% Oct., and*y2 day =(by Eye-Taljc) 22 hours. 
«On Dr. Fleet’s hypothesis. the tithion which Buddha dicd ended on 13 Vct. B.C. 483, at 22 firs. after 
Sunrise =(according to our reckoning) 4 \.M. on L4th Oct, 
Ll, Required the day of the Summer Solstice iv the yeur BC, 48¢, (4.c. tre commencement of the Buddhist vessa in that 
year.) 

The Sumner Solstice happens when the sun is at 99° Tropical Longitude, Table XVIL—A, gives the Sun’s siderea! 
longitude for every complete day of tie Solar year, while the table in Sec. 284, ). (103) cf the text gives us the difference 
between Indian sidereal and true tropical longitude for various epochs A.D. which we can apply, with sign reversed, to 
epochs B.C. Our epoch B.C. 483 prececed A.D). 520 by just 1003 years, 

For 1000 years the inovement of tie precession is (by the Table in Sec. 2B 2) 16°5 degrees. 

“. 90° Tropical lonyitude in B.C. 435 corresponded to 90% + 165° ==106°5* Sidereal longitude. 

By ‘lable XVIL-A, after -111 days complete, Sun's sidereal longitude is 107°26° - 1°:10°-=i06°16°, For the 

balance +34 of a deyree (106°5°—106°16°-=34") we nay add (by Table AVIL-C) *33 of a day. 

*. In B.C. 48% the sun attained 90° ‘Tropical or 106% Sidereal longitude av 111°33 days of tie Selar year. 

Since the year commenced on March 10°26, we have, as the day of the bummer Solstice, March 10°26 4111-33-= 

March 121°59-=(by Yable VIL) 29th June. This agrees with Prof. Javobi’s calculation, cited 
Dr. Fleet loc. cit. 
* The first New-moon in Solar year B.C. 453 Leing at 335 days, we learn from Table I, p. 2, that this wasa yea) 
in whieb either Jyeslithea or Ashadha was Adhika, In tact Jyeslitha was Adhika. 


by 
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TABLE XI—B. Shortest Interval in Days, Ghatikas and Pal 


NAKSHATRAS. 
: s Urdinarily § Ordinarily 8 Ordiuarily s Urdinarily § Ordinarily 
oa 
3 Names of Nakshatras. 6 Vaisakha Bs Jyeshtia FS) Ashadha @ Sravana & Bhadrapada 
m 
© I il ill Iv v 
d. g. pe d. g. pp df. d. g. p. d. g p- 
27 Kevati . & 0859 21 S&S Oda¢l6 T OST Y 9 026 2 14 O14 56 
1 Asvini . & 22088 6 148555 8 13751 10 12645 12 1 1539 
@ Bharani... a me | & 3 O47 “9 94941 @ 23984 “22 Seas 13° 216k 
3 Krittika (mil Kirutuigai) ... 6 4 130 8 3 54) 24 16 33917 12 «632811 14 317 5 
4 Kohini_... a pu a 1 6s 22 9 451 7 114 440 0 138 42854 15 41748 
5 Mirgasira (Zumil Mirugasirani) oe . &§ 6 256 10 S551 5v 12 51043 14 52937 16 4 1831 
6 Arura (Zumil Arudra or Tiruvadirai) ... . 9 7 339 114 65235 13 64126 15 63020 17 61914 
7 Punarvasu = :. of 10 8 422 42 75316 14 742 9 416 731 3 18 71957 
9 Asiesha (Zawil Ayilyan) -12 10 547 14 95442 16 94335 18 9 3229 20) 9 21 23 
10 Magia (Jumil Magia) ais . 13 11630 15 105525 17 104415 19 103312 Q1 1022 6 
44 Purva Phalguni (7imil iuram) .14 12713 16 1156 s 18 1145 1 20 113355 22 11 22 49 
12 Uttara Phalguni (Zuni Uttiram) 15 i3 756 417 #125651 19 124544 214 123438 23 12 23 32 
13 Hasta (fami Hastam) * 16 14 839 18 135734 20 134627 22 13 3521 24 13 24 14 
44 Chitra (Zumil Chittirat) 17 15 922 19 145817 21 1444710 @3 14 36 4 B25 14 2458 
45 Svati z 18 1610 5 20 1559 0 22 154753 24 16 3647 26 15 2641 
16 Visakia (7umil Visakam) - 19 171047 2141 165943 23 164836 25 16 3730 27 16 26 24 
17 Anuradha (Jumil Anusham) 20 181130 22 1s 026 24 174919 26 173013 1 1727 7 
18 Jyeshta (Zimil Kettai) 21 191213 23 19 19 25 1850 2 27 183856 2 182750 
19 Mola (famii Mula) .22 201256 @& 20 152 26 19 50 45 19 3939 3 «19 28 33 
20 Purva Ashadba (7umil Puralam) . 23 211339 25 2] 235 B27 20 51 23 2 204022 4 22916 
21 Uttara Ashadha (Zumi/ Uttiradam) . 24 221422 g96 22 318 1 215211 3 2141 5 §S& 212959 
22 Sravana (Zumii ‘Viruvonam) a . 298 2315 6 -Bi-me 4-4 2 22 52 54 4 224148 6 22 30 42 
23 Sravishta or Danishta (Zumii Avittam) . 26 24 15 48 4$4.108 8 23558 5 234231 7 23 31% 
24 Satabhisaj or Sataraka (/amil Sadayam) . 27 25 16 3C 2 2% 527 4 2454 20 6 244314 8 2432 8 
25 Purva Bhadrapada (Zamil Purattadi) . 1 263i 3 26 § 2555 3 9 254357 @Q 2 32d] 
26 Uttara Bhadrapada (Zumil Uttirattadi) 2 271757 «4 27 653 6 5546 8 264440 10 26 33 34 
27 Revati... 3 Bs af 3 281840 5 2 736 7 275629 9 274523 114 273417 
4 2919 23 6 29 319 8 2d7T1W 10 2646 6 1g 2835 0 
Names of Yogas. YOGAS. 
aidhriti - & 0583 57 9 03317 13 0601237 18 0482 22 v 27 46 
= Visbkamba 6 15026 10 12946 14 19 6 19 14456 23 1 24 16 
9 Priti 7 24655 44 22616 15 2 535 20 2412 24 2 2045 
3 Ayushmat 8 34325 12 322345 16 325 34 383754 235 31715 
= Seubbagys - 9 43954 13 41914 17 35834 22 43421 26 413 44 
5 Solbana -10 53623 14 51543 18 455 4 23 53053 27 51014 
6 Atiganda -11 63253 16 61213 19 55133 24 62743 =%41 6 642 
q Sukarman 12 72922 16 7 842 20 648 2 236 72382 3 7 313 
8 Dhriti 13 82551 17 8 512 24 74432 26 82021 3 75941 
9 Sula 1@ 9323231 168 9 141 32 S41 1) 3 8650 gg «5633 
=, ™ 15 101850 19 95810 23 93731 1 1013 20 5 52 
Ganda a2 4 
om Vriddhi 16 111520 20 wW5i40 24 1034 0 @ 11 949 6 2D 49 a 
49 Dhruva 17 121149 21 1151 9 25 113029 3 12 619 7 11 4539 
13 Vyaghata 18 13 818 22 124738 26 12 26 58 413 248 8 1242 9 
44 Harshana 19 14 448 23 1344 8 27 13 23 28 5 18 5917 9 13 383s 
15 Vajra 20 15 117 24 144036 1 141957 6 145547 10 1435 8 
16 Siddhi 24 155746 26 1537 6 2 1516 27 7 155216 414 15 31 36 
47 Vyatipata 22 165416 26 163335 3 161256 8 164846 12 1628 7 
18 Variyas 23 175045 27 1730 5 4 17 9% 9 174515 13 17 24 35 
49 Parigha 24 184715 4 182634 § 18 5355 10 184144 1414 i821 5 
20 Siva 25 19 43 44 2 1923 4 6 i9 224 14 19 3813 a3 
21 Siddha 26 20 40 13 3 201933 JF 195853 12 20 34 43 ie 20 i = 
22 Sadhya .27 213643 4 2116 3 8 205522 18 213112 17 2% 1032 
23 Subha _ 1 223312 § 221231 9 215152 14 2239742 18 929 7 3 
24 Sukia 2 23 29 41 6 23 9 1 10 224821 16 239411 19 923 321 
25 Brahman 3 2+ 26 11 7 244 530 114 234451 16 2492040 20 24 » 2 
26 indra 4 25 22 40 8 26 2 0 12 244120 17 251710 24 24 56 30 
27 Vaidhbriti 5 219 9 9 255829 13 253750 18 261339 a2 25 5259 
6 2715389 10 265459 14 263419 19 2710 8 gg 26 49 29 
7 2812 8 114 275128 15 273048 20 28 638 94 27 4558 
8 29 837 12 284765 16 282718 24 29 3 7 25 23 49 27 
17 29 23 47 
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7 
Moon to ending Moment of each Nakshatra and Yoga. 
NAKSHATRAS. 
& Ordinarily § Ordinarily § Ordinarily § Ordinarily § Ordinarily §  Chaitra, §& Chaitra 
; S so) ™ when no when there 
E Karttika 6 Margasira 6 Pausha E Magha E Phalguna 6 Adhika E is Adhika 
Masa. Masa. 
VII VIII Ix x XI XII XIII 
d. d. a. °¢) p. d. g. p. o. ¥. 1. iL oom dA 
16 65326 18 04220 20 O21 22 0908 g@ 5 91 of 0588 2 oad 
17 154 9 19 143 3 21 13157 23 12050 25 1 9 44 1 15991 3 148 14 
18 25452 20 24346 22 23240 24 22134 36 2 10 27 2 3 0 3 4 2 48 57 
19 35535 21 34429 23 33322 26 32216 27 31110 3 4 046 5 3 49 40 
20 45618 22 44512 24 434 5 96 42259 4 41153 Z 5 1499 6 4 50 23 
21 6657-1 23 54554 25 53448 27 5 28 42 @ 6&6 12 25 5 6¢ 2% 7 5 51 6 
22 65744 24 64637 26 63531 6 24 95 3 61319 S 7 2665 8 65149 
23 75827 25 74720 27 7 36 14 [25 8 ag 741 7 #8 338 9 7 52 32 
94 5990 26 848 3 14 83757 8950 5 81444 8 9429 10 85314 
25 96953 27 9 45 46 2 9 38 40 9 26 34 6 915 27 , 0 6 2 ae 963 5” 
26 j1 036 1 104929 3 10 89 22 10 27 16 7 1016 10 10 11 546 12 10 54 40 
27 12 118 2 115012 4 1140 5 119759 8 111653 414 12 629 13 115593 
; ae ee eee | 3 12 50 54 5 124048 12 28 42 9 12 17 35 12 13 712 14 1956 6 
ae 344° & t96h 6 217-41 31 13 2895 10 131819 13 14 755 15 135049 
= 453 27 5 1452 20 T 1442 14 1429 § 114 1419 1 14 15 838 16 14 57 32 
2 16 410 6 1553 3 8 154257 1} 29590 12 151944 15 16 921 17 155814 
5 17453 7 165346 9 1648 40 163034 18 162097 16 1710 3 18 165857 
6 18 5 36 8 175429 10 17 4422 173116 14 17 2110 17 181146 19 17 59 40 
7 19 618 9 185512 14 1845 5 18 3159 15 182253 18 191229 20 19 093 
oe ae ae 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
10 195554 12 194548 14 193242 16 192335 19 201312 24 2016 
15 
16 
17 
18 
19 
20 
21 
22 
23 


© 21744 141 05637 13 20 46 31 20 33.25 47 202419 20 21135 22 21 lag 
10 92 827 12 215720 14 214714 2134 8 48 2125 1 @4 221438 28 22 289 
41 23 910 13 2258 3 18 224757 92 3450 19 222544 22 231591 24 28 314 
12 24 953 14 235846 16 23 48 40 23 85 34 20 239627 23 2416 28 g& 24 857 
13 231036 15 245929 47 244922 243616 21 242710 24 251646 26 25 440 
‘a s211 12 «316° % O12" 40 62550 5 253659 92 232753 25 261729 97 26 593 
45 2712 1 #17 «2 054 19 26 55 46 26 87 42 23 262835 26 27 18 12 i 27 6 6 
16 281244 18 28 137 20 2751 31 973825 24 272919 27 281855 9g 2% 649 
47 291327 19 29 220 214 285214 2839 8 35 26 30 1 1 29 19 38 3 29 739 
26 29 30 44 
YOGAS. 
4 04256 8 02216 12 0 1386 147 +0O3726 21 901646 26 0 52 35 3 O381F5 
5 13925 9 iism .78 058 6 18 19855 gm 118315 27 1195 4 io 
6 23555 10 21515 14 15435 19 23024 298 2 948 1 #24534 5 224 54 
™ ness 44 S104 36 .251 6 20 8265 BE 3 64 #$j%2 34 8 SBS 8S Se 
8 429854 12 4814 16 34734 91 42328 2965 4 248 3S 438 33 T 41758 
® #12523 13 $ 448 17 444 3 22 51952 36 45918 4 535 2 8 5 lt 29 
SO 627152 164 61173 48 54032 98 61622 97 6 565 42 5& 6 31 32 9 61052 
 ¢1891 46° 65742 28 637 2 @A 712361 4 653:2 6 5281 0 fF 7m 
_— s3661 46 Thi we 732331 76 8 O21  @ 74641 %T 82°04 8 350 
43 91129 17 #2+85040 21 #8301 46 9 68 38 84510 8 92058 12 99 02 
14 10 750 18 94710 22 92630 27 10 220 4 941 39 9 101729 13 95649 
145 11419 #19 104839 23 102259 4 105849 § 1038 9 10 111357 14 1056318 
16 12 048 20 1140 9 24 1119 29 2 11 5518 6 113438 11 121028 16 = i1 49 48 
47 125718 24 123638 26 121558 S$ 12 51 47 7 12831 8 12 13 656 16 124617 
48 135847 22 1333 7 26 = 13 12 27 4 134817 BS 2735 18 14 387 G7 18 42 47 
19 145016 23 142936 27 14 857 5 144446 9 1424 6 14 145955 18 143916 
20 154646 24 1526 6 1 15 5 26 6 154116 £0 152036 15 15 56 25 19 15 35 45 
91 164315 96 16223 2 16155 7 163745 44 1617 5 16 165253 20 16 3215 
22 173945 26 1719 5 3 165825 8 173414 12 171335 47 174924 24 17 28 44 
23 183614 27 18 16 34 4 1754 54 9 1283044 18 1810 4 18 184552 22 18 2548 
94 193243 1 1919 3 § 185124 10 192713 14 19 633 19 194223 23 19 21 43 
25 202913 2 20833 6 194753 14 202342 15 20 3 2 20 203851 24 1812 
26 21 26 42 3 21 5 2 2 204422 12 212012 16 205932 24 213522 235 1 1442 
27 22 22:12 a4 22 132 8 214051 13 221641 17 2156 1 22 223150 36 221111 
2 2% 15 10 6 235430 10 233350 16 24 940 19 2349 0 24 24 24 49 1 24 410 
3 25 1140 9 2461 0 44 23020 16 2% 6 9 gO 244529 25 252119 2 2 O39 
4 268 9 8 254729 19 22649 #17 26 238 gi 254159 26 2617 48 S 257 9 
6 27 4 38 9 26 43 58 13 2623 18 18 2659 8 22 263828 27 27 1418 4 96 58 BR 
6 2817 #10 2402 14 #271948 #19 275537 23 2 3457 1 28 10 47 5 2750 8 
7 #286737 44 %2%82657 16 281617 20 2852 7 Q& 28 31 27 2 29 7 16 G 28 46 37 
16 291247 25 29 27 56 
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TABLE XI-C. Annual Correction (additive) for Nakshatras and Yogas A.D. 1840--A.D. 1920. 


A.D. 


1840 
1841 
1842 
1843 
1844 


1845 
1846 
1847 
1848 
1849 


1°50 
2851 
1852 
1853 
1854 


1855 
1856 
1857 
1858 
1859 


49 54 1899 9 8 410 4 16 8 


EXPLANATION. 


In the N.4. to Sec. 263, ». (95) of the text additive tables for Nakshatras were promised with the next edition. 
The convenience of having additive formule for the cument epoch A.D. 1840 to A.D. 1920 is so great that the necessary 
tables are presented to the reader in the above addenda as Tables XI—B. and XI—C. Examples will now be given, showing 
how these tables should be used, 
Lf, Required the ending moment of Nakshatva Krittika for the month of July 1910 (vide \), 232 of Tables). 
(’s Anom. 


dl. gis de ogh. p. 
(Table X11, 2 15) Jyeshtha New Moon. June. 7 Ser 2 30 40 
(Table XI. b. previous page) Shortest interval from Jyeshtha 
New Moon to No. 3 Krittika Nakshatra. 26 #6 10 26 ..6 16 
Add Nakshatra correstion for 1910 (XI—C, Supra.) 9 16 14 9 16 14 
June 34 1 31 28 53 4 
d. gh. p. 
(Table IX-l, p. 23.) Nakshatra Eqn. for Anom, of 1 19 47 - 6 20 27 33 «17 (1 Anom, Month.) 
June 33 55 11 1 19 47 


Krittika Nakshatra ended on June 33, i.e, on 3 July 1910, at 55 ghatikas 11 palas after mean Lanka Sunrise. If 
we want Joca] time. we should use Table XIII, 


IT, Requived the ending moment of Yoga Vyatipata (No. 17) in July 1910. 


ies i) s Anom. (’s Anom. 
]. gh. p: gh. op. d. gh. Dp, 
(Table XII, p. 151.) Ashadha New Moon. Jul 7 #10 5 
(Table XI ae p —o page) Shortest interval from Ashadha : ’ : ee \ ae 
New Moon to No. 17 Vyatipata Yoga. 3.58 34 58: 

(XI—C. Supra) Add Yoga correction for A. D, 1910. 0 30 13 ; > . : = rt 

(Table IX-i, p. 20a) Sun’s Youa Eqn. for 89 d. 29 git.4+ 1 gh. 25 11 39 44 27 5 
» pp. 20%. Moon’s Yoga Eqn. for 8d. 59 © wh. 25 as -~19 a 40 a : ie vet ‘eo 
Sum - 18 gh. 15 p. - 18 15 (@’s Yoga Eqn.) + 1 95 
July 11 21 929 8 59 25 


i. e., No. 17 Yoga Vyatipata ended at 21 gh, 29 p, after mean Janka Sunrise on 11 July 1910. 


Nakshatras. Yoyas. Nakshatras. Yugas. Nukshatras. Yogas. Nakshatras. Yogas. 
vier . a om p | A.Ded. ph po a gh p | ADL gh po od. gh op. | A.D. da. ghop. 4. : p. 
2 1 7 | 18601 20-6) 3 47 3 18800 7 38 0 14 14 1900 0 57 33 1 47 6 
; s a 2 46 5 |18610 6 37 O 12 19 | 18681 0 56 382 1 45 11 |1901 1 45 206 3 15 @ 
QO 12 8. 0 1 25 1862 0 55 3 i #e.. 27 1882 1 45 24 3 16 9 1902 0 22 46 O 42 24 
O ha 28-1... 41 2a 1863 ! 44 23 3 MW 15 1883 0 21 45 O 40 29 1903 1 Ill 39 2 1s gt 
L<te 22 rc-a° T2. 90 1864 0 20 44 O 38 35 1884 1 10 38 2 11 2 19042 0 32 3 44 19 
9 19 42 9 36 41 | 18651 9 37 2 9 31 | 18851 69 381 3 42 24 | 190680 36 53 1 8 39 
ie a Se ae ae 1866 1 58 30 3 40 30 | 18860 35 52 1 «6 45 1906 1 25 46 2 49 37 
1 67 24 3 38 36 | 18670 34 50 1 4 51 | 1887 1 2 45 2 37 43: 119070 2 71.9) 20 
0 33.49 1 2 57 118681 23 43 2 35 48 |18880 1 6 0 2 3 119080 51° 9 1°98 Ge 
1 92 42 2 33 54 118680 0 1 0 O 9 | 18890 49 59 1 33 1 | 199091 39 53 3 6 53 
2 if. 35 4 62 |18700 48 57 1 31 6 1890 1 38 52 3 3 58 1910 9 16 14 O 30 i: 
Yar ne 1. 9 12 | 1871 1-32 eee es 1891 0 15 12 © 28 19 19111. 5 tee 
L 3@ 49. 2 O 10 |18720 %-1Ih- @ Be at 1892 1 4 48°94 22 17 | 10128 1. 54> O09 95a 
0 13 9 0 24 30 |1873 1 38 £24 ff 2 1893 1 52 68 3 30 lt 1913 0 3% 21 O 56 29 
1 2 38 1 5% 28 | 186741 51 8% 3 28 20 | 2994 0 9% 90 © BA Si | 4914 1 19 16 Sere 
1 5) 56 3 26 26 18750 20 18 O 52 40 | 18951 18 12 2 2% 32 |19152 8 7 3 58 24 
0 27 16 O 50 46 118761 17 il 2 23 38 |189962 7 5 3 56 30 | 19160 44 27 1 B32 45 
2 16 9 2 21 44 | 18772 6 4+ 3 54 35 | 18970 43 26 1 20 50 | 19171 33 20 2 53 42 
2 22 oe -62° 41 1878 1 42 24 1 IS 56 | 18981 32 19 2 51 48 19180 9 41 0 18 3 
O 40 23 1 16 47 | 18791 31 18 2 | 1919) 55 34 1 49 O 

| 
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Addendum. TABLES XI—D and XI-E. Shortest Interval in days and decimals of a day 


from new moon to ending moment of each Nakshatra and each Yoga. 
EXPLANATION. 


fables XI-D and XI-E, which are printed on the next two pages, are the additive tables promised in N.B. to 
§. 263, p. (95) of the Text. One of the intervals in Table XI-D, as well as the result of the application of Table XI-E, 
shouid be added tothe moment of new moon in Order to ascertain the ending moment of any xakshatva or yoga. Though 
the tables are, as a whole, additive, it should be :emembered that in using Table XI-E, the correction corresponding to 
the decimal portion of the argument should be swbtacted from the correction corresponding to the integral number of days 
after which the first new moon appears in each solar year. Where great accuracy is not essential, it is unnecessary to 
calculate the correction corresponding to the decimal portion of the argument. ‘he argument for Table XI-E is always 
the day of the First New Moon in the Sola: Year. When the First New Moon is Jess than a day old in the Solar Year, 
prefix ‘0 to the argament. Thus, for A.D. 1915 (First New Moon in Solar Year, 0-955) the Nakshatra correction is 
2-2089 — (0733 4+°0004) = 2° 1352 5 and the Yoga correction is 4°11036 - (*13641 +-00076)=—4°07319. 


EXAMPLES. 


The examples on the previous page will first be worked out with the aid of Tables XI-D and XI-E on the next, 
two pages. 


T.—Requited tho «ting moment of Nakshatra Keittika for the month of Ju'y 1919. (ee Tables, p. 232.) 
Month. Day. Fraction (’s Anom. 


of day, days. 
: ¢, p. 126) Jyeshtha New Moon, A.D. 1910 .. dune vi 65 0-535 
(Table X, p ) Jy : are 
Table-X1 D, next page). Shortest interval from Jyeshtha 
. New Moon to Nov3. Krittika Nakshatra Ae + 26 19 + 26:10 
23°61 
- 27°55 (1 Anom. Month.) 
1°06 
(‘Table XI-E). ‘The first New Moon in the Solar Year being, 
according to Table X, at 25-91 days, this is the argument 
for Table XI-E (next page). ‘Ibe Nakshatra correction 
for A.D. 1910-11 is, therefore by ‘lable XI-E, 0°34 ts 3 
mints ‘OT = ath be oa es oo i Spe + °27 
June 34 2 1°33 
fable (IX-j). Nakshatra equation corresponding to 
('s Anom. of 1:38 days she ini ose -‘ll 
June 33 91 


ic. (by Eye-table) the Nakshatra Krittika in July 1910 ended on June 33, that is, on 3 July, at 55 ghatikas after 
mean sunrise. 


IL.—Required the ending moment of Yoga Vyatipata (No. 17) in July 1910, (see Tables, p. 232.) 
©’s Anon. ( ’s Anom. 


days days. days. 
. .D. 1910. oes July 7°18 25°91 053 
(Table X, p. 126.) Ashadha New Moon. A.D. 1910 M 459-06 43-95 
le XI-D next . Shortest interval from Ashadha 
ter Moon to Set? Vyatipata Yoga ose i + 3°98 + 3°98 + 3°98 
(lable XI-E). Applying, as before, the argument for 
A.D. 1910-11, i, 25°91 to the Yoga correction 
table in XI-E, we have 0°63 minus ‘13=—... ove + il + ‘50 + ‘60 
July 11°66 89°45 8:96 
or or 
=July 11, 39§gh. 89d. 27gh. 8 days 574 gh 
as Y j . w= +14 gh. +ligh. [©’s 
Table IX-(i) : ©’s Yoga equation for 89d. 27 gh.==+ 
ie & ion for 8d. 59 gh.= -1 h. yoga equation by 
Table [X-(i): (’s Yoga equation tor eS 93 Table IX-()} 
— 18% gh. —18igh. 


—_—_——o 8 days, 59 gh. 
Ending moment of No. 17 Vyatipata Yoga, July 11, 214gh. after mean (Lanka) sunrise. 


ference between this result and that arrived at on the last page is due to the fact that in the pre- 
sent eduaaiier oa alae cals two decimal places for mean ending moments and anomalies. 


‘ t the method is applicable to Nakshtras and Yogas in any year, B.C. or A.D., not merely in the years 
A.D. 1840 A.D. 1920, as in Tables XI-B and XI-C on the three previous pages. 


Continued on page 12. 


Addendum. 
s, Ordinarily 

3 Names of @ 

E Nakshatras. E Vaisakha 

27 Revati - 8 09892 
4 Asvini »- & 20011 
Q Bharani... - § 30130 
3 Krittika... - 6 40249 
4 Rohini . T 6:0368 
5 Mirgasira . 8 6:0488 
6 Ardra - 9 7:0607 
7 Punarvasu - 10 80726 
8 Pushya ... » 114 9°0845 
9 Aslesha ... » 12 10°0964 
O Magha ... .» 13 111083 

41 Purva Phalguni ... 14 12°1202 

42 Uttara Phalguni ... 15 13°1322 

13 Hasta .» 16 141441 

14 Gnitra .. 17 15°1560 

15 Svati ... 18 16°1679 

16 Visakha .. acs’ SO UT-2T98 

47 Anuradha .. 20 181917 

18 Jyeshtha... 5 21 19-2036 

19 Mula . 22 20°2156 

20 Purva Ashaiha . 23 21°2275 

21 Uttara Ashadha ... Q4& 22-2394 

22 Sravana... .. 25 2325138 

23 Sravishta . 26 242632 

24 Satabhisaj Q7 25:2751 

25 Purva Bhadrapada . 1 26°2870 

26 Uttara peat oo 2 27°2990 

27 Revati 3 28°3109 

4 29°3228 
Names of Yogas. 

27 Vaidhriti -- «6. 08992 
4 Vishkamba 6 1°8407 
2 Priti T 2°7822 
3 Ayushmat 8 3:7237 
& Saubhagya 9 46652 
5 Sobhana - 10 5°6067 
6 Atiganda . 14 65482 
7T Sukarman 12 7:°4896 
8 Dhriti 13 84311 
9 Sula 14 93726 
10 Ganda - 18 103141 
14 Vriddhi - 16 11°2556 
42 Dhruva oo» 17 12°1971 
13 Vyaghata ... 18 13°1386 

14 Harshana we 19 140801 
15 Vajra .. 20 15-0216 
16 Siddhi + 21 15°9630 

17 Vyatipata we 22 16:9045 
18 Variyas .» 23 17°8460 
19 Parigha .» 24 18°7875 

20 Siva -- 25 19°7290 

21 Siddha -» 26 20°6705 

22 Sadhya «» 27 21°6120 

23 Subha «= A 22°BE83 

24 Sukla 2 23-4950 

25 Brahman 3 24°4365 

26 Indra 4 25°3779 

27 Vaidbriti 5 26°3194 

6 27:2609 
T 282024 
8 29°1439 


& 

2 
Jyeshtha 

O° 


II 


5 08041 
6 1°8160 
4 2°8279 
8 33398 
9 48518 
5°8637 
6°8756 
78875 
88994 
9°9113 


15 10°9232 
16 11°9352 
17 129471 
18 13°9590 
19 14-9709 
20 15°9828 
21 16°9947 
22 18:0066 
23 19°0186 
24 20:0395 


25 21°0424 
26 22°0543 
27 23°0662 
1 24:0781 
2 25°0900 
3 26-1019 
4 27°1139 
5 28:1258 
6 29°1377 


9 0°5548 
14963 
2°4378 
3°3793 
4'3208 
5°2622 
6°2037 
71452 
80867 
9:0282 


9°9697 
10:9112 
11-8527 
12°7942 
13°7357 
14°6771 


2091 
‘1506 
0920 
0335 
25°9750 
10 26:9165 
11 27-8580 
12 28°7995 


219 
3 20 
4 21 
5 22: 
6 23 
T 24 
8 25 
9 


3 Asha‘tha 


III 


7 06190 
8 1:6309 
9 2°6428 
3°6548 
4°6567 
5°6786 
6°6905 
77024 
87143 
9°7262 


17 10°7382 
18 11°7501 
19 12°7620 
20 13:7739 
21 14°7858 
22 15°7977 
23 16°8096 
24 17°8216 
25 13°8335 
26 19°8454 


27 2° 8573 
1 21°8692 
2 22°€311 
3 23°8930 
4 24-9049 


02104 
1°1519 
20934 
3°0349 
3°9763 
4:9178 
5°8593 
6°38003 
7°7423 
$6538 


23 9°6253 
24 105668 
25 11'5083 
26 12-4498 
13°3912 
1 14:3327 
2 15°2742 
3 16°2157 
4 17°1572 
5 18:0987 
6 

7 


19°0402 
19°9817 

8 20:9232 
9 21°8647 
10 22:8061 
11 23:°7476 
12 246891 
13 25°6306 
14 26°5721 
15 27-5136 
16 28°4551 
17 29:3966 
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TABLE XI—D. Shortest Interval in Days, from New-Moon to endi 
NAKSHATRAS. 
One Ordinarily g, Ordinarily », Ordinarily 4 wei | mein Ordinari 


Orde 


IV 


0°4339 
14458 
2°4578 
3°4697 
4°4816 
54935 
6°5054 
75173 
85292 
9°5412 


10°5531 
11°5650 
12°5769 
135838 
14°6007 
15°6126 
16°6246 
17°6365 
18°6484 
19°6603 


20°6722 
21°6341 
22°6960 
23°7079 
24°7199 
25°7318 
26°7437 
27°7556 
23°7675 


10-2224 
11°1639 
12°1053 
13°0468 
13-9833 
14°9298 
158713 
16°8128 
17°7543 
18°6958 


19°6373 
205788 
21°5202 
22:4617 
23°4032 
24°3447 
25°2862 
26°2277 
27°1692 
28°1107 
29°0522 


Vv 


0°2498 
1:2608 
2:2727 
3°2846 
4°2965 
53084 
6°3203 
7°3322 
83442 
9°3561 


10-3680 
11°3799 
12°3918 
13°4037 
14°4156 
15°4276 
16°4395 
17-4514 
18°4633 
19°4752 


20-4871 
21-4990 
22-0109 
23°5229 
21-5348 
25°5461 
26°55 86 
27°5705 
28°582+ 


04631 
14046 
2°3460 
3°2875 
4°2290 
51705 
6°1120 
70535 
7°9950 
3°9365 


9°8780 
10-8195 
11°7609 
12°7024 
13-6439 
14°5854 
15°5269 
16°4684 
17°4099 
18-3514 


19°2929 
20°2343 
21°1758 
22°1173 
23:0588 
24°0003 
24°9418 
25°8833 
26°8248 
27°7663 
28°7078 


VI 


0:0638 
1:0757 
2°0376 
3°0995 
41114 
5°1233 
6°1352 
71472 
81591 
. 91710 


10°1829 
11-1948 
12°2067 
13 2186 
14°2306 
15°2425 
16°2544 
17°2653 
18°2782 
19:2901 


20°3020 
21°3139 
22°3259 
23°3378 
24°3497 
25°3616 
26°3735 
27°3854 
28°3973 
29°4093 


01187 
10601 
2-0016 
2°9431 
3° 8846 
4°8261 
5°7676 
67091 
76506 
85921 


9°5335- 


10°4.750 
11-4165 
12°35 80 
13-2995 
14°2410 
15°1825 
16°1240 
17-0655 
18-0070 


18-9484 
19-8899 
20°8314 
21:7729 
22°7144 
23°6559 
245974 
25°5389 
26°4804 
27-4219 
28°3633 
29°3048 


VII 


0°8906 18 
1:9025 19 
29144 20 
39263 24 
4-9382 29 
59502 a3 
69621 a4 
79740 25 
8*9859 96 
9°9978 27 


11:0097 
12-0216 
13-0336 
14°0455 
15°0574 
16°0693 
17°0812 
180931 
19°1050 
20°1169 46 


21°1239 14 
221408 12 
231527 13 
2+1646 14 
25°1765 15 
261834 16 
27°2003 17 
28'2123 18 
29°2242 19 


© O10 ch Go tO 


07157 8 
16572 9 
25987 10 
3°5402 11 
44817 12 
5°4232 13 
63647 14 
73062 15 
82477 16 
9°1891 17 


10°1306 18 
11°0721 19 
120136 20 
12:9551 24 
13°8966 22 
14:8331 23 
15°7796 24 
16°7211 25 
17-6625 26 
186040 27 


19°5455 
20-4870 
21-4285 
22:3700 
23-3115 
24°25 30 
25°1945 
26°1360 
27-07 74 
28-0189 10 
28-9604 14 


OONOHOGAWND >» 


Sravana E Buadrapata ¥ 3 Asvina ES Karttika b: Margasir 


vat 


0°7035 
17174 
2°7293 
37412 
4°75 32 
5°7651 
6'7770 
77889 
8°8008 
9°38127 


10°8246 
11°8366 
12°8485 
13°8604 
14-8723 
15°8842 
16°8961 
17-9080 
18-9199 


‘19°9319 


20°9438 
21-9557 
22°9676 
23-9795 
249914 
26°0033 
27°0153 
28:0272 
29°0391 


0:3713 
1°3128 
2°2543 
3°1958 
4°1373 
50788 
6:0 203 
69618 
79032 
88447 


9°7862 
10°7277 
11-6692 
126107 
13°5522 
14:4937 
15°4352 
16°3766 
17:3181 
18°2596 


19°2011 
20°1426 
21-0841 
22-0256 
22°9671 
23-9086 
24-8501 
25°7915 
26°7330 
27:°6745 
28:6160 
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Addendum. Continued from page 9. 
TIL.—-Required the ending moment of No, 1* Anuradha Nakshatra in June 484 A.D. (see Tables, p, 232). 


(’s Anom. 
days. days. 
- (Table X, p. 48). Ashadha New Moon, A.D, 484 a June 967 an 
oe « 
(Table XI-D, overleaf) Shortest Interval from Ashadha 
New Moon to No. 17 Anuradha Nakshatra ks ait +1074 4+10°74 
(Table XI-E, overleaf) Nak. correction for A.D. 484-85 is 
that corresponding to 24°89=0°41 mins 03= “A + °38 + 38 
Fes, June 20°79 19-5F 
(Eye~Table) (’s tithi equation for Anom. of 19°57 days, 
reduced to Nakshatra Equation, is oi aS aa ee. 


June 21:17 
Our Nakshatra Anwadha (No. 17) ended on 21 June. A.D. 484, at +17, tv., 10 ghat. after mean sunrise. 


ee 


N.B.—In using the Eye-Table for Nakshatra and Yoga equations, we should first of all find the equation as if _ 


we were investigating a iitbi, and then reduce the tithi equation to a Nakshatra or Yoga equation according to thie 
scale furnished by the Eye-Table. We give another example to illustrate this. 


IV.—Required the ending moment of Yoga Suklua (No. 24) in June 484 AL, (see Tables, p. 232), 


days. ©’s Anom. (’s Anom. 
days. days. 
(Table X. p. 48). Ashadha New Moon, A.D. 484 ... June 9-67 24°39 4:50 
+59-06 + 3°95 
(Table X1-D, overleaf). Shortest interval from Ashadha 
New Moon to No. 24 Yoga Sukla ... Tee .. + 10°57 +10°57 4-10:57 
(Table XI-E, overleaf). Yoga correction for:A.D. 484-85 
is that corresponding to an argument of 24:39 days, 7.e. 
O77 minus 05 ee a ais = +08 +072 + 0°72 
June 20°96 94°74 4+19°74 
(Eye-lable) Sun’s tithi equation for 94°74 days, is —-04d. 
This with sign reversed (for Yoga), and reduced to scale + 003 (@’s Yoga. 
of Yoga equation, becomes a ... 08d. —_—— Equation.) 
(Kye-Table). Mcon’s tithi eqn. for 19°77 days is +°41d. 19-77 ; 
This, reduced to scale of Yoga equation, becomes +°35d,. 
Sum of Sun’s and Mcon’s Yoga equations .,.. +°38 + °38 


Ending moment of our Yoga No. 24, Sukla, ... ... dune 21°34=203¢h. after mean sunrise on 21 June, A.D. 484. 


INDIAN CHRONOLOGY 
(SOLAR, LUNAR AND PLANETARY) 
B.C. 1 to A.D, 2000. 


PART I. 
Relations between Indian Astronomy and Indian Chronology. 


N.B.—Decimal parts of a day may be converted into ghatikas and palas (naligais and vinadis) by means of 
Table XIX, and into hours and minutes by means of Table XX. 


CHAPTER I. 
THE SYNOLICAL MONTH AND THE INDIAN SOLAR YEAR. 

1. Astronomical Constants.—A regular treatise on astronomy always closes 
with a chapter on astronomical constants, viz., those elements of calculation which are 
of use in predicting astronomical events, A book on astronomical computation, like the 
present one, must begin, not end, with astronomical constants. 


2. First Astronomical Constant.—The Moon's Synodical Month or Luna-— 
tion.—The first astronomical constant we have to know in Hindu astronomy is the 
moon's synodical month of 293 days. The exact length of this period, according to the Surya 
Stddhanta,* which we shall always follow, except when otherwise stated, is 29°530587946 days. 
The ancient Hindu astronomers purposely calculated this period to what we should now call 
nine places of decimals in order that there might be no error even after thousands of years. 
The period fixed by modern astronomy does not differ from the above in the first six decimal 
places, and as 0000008, the actual difference, is ;2, of a second, it follows that the differ- 
ence between European and Indian astronomy in 5,000 years or 61,844 synodical months 
may amount to 4,260 seconds or a little over 1 hour and 11 minutes. We shall see, when 
we come to compute new moons, that, in practice, the difference between the Luropean and 
the Indian computation of new moons is very much less. [Vide Sec. 118, Rule (3) fra. | 


3. What is a Synodical Month ?—A synodical month or lunation is the 
interval between one new moon and another. You are apt to imagine that this is the period 
in which the moon travels once round the earth. It is not so. It is the period in which the 
moon gains one complete revolution over the apparent or visible motion of the sun: and as 
this is a most essential fact, which you should thoroughly understand in order to work any 
problem in Indian dates intelligently, we will spend some time in considering it. 

The moment of new moon is the moment when sun and moon have the same longi- 
tude, i.¢., are at the same distance measured from | a fixed point in the heavens. _ ‘When once 


* The ‘Surya Siddhanta, the best known system of Indian astronomy, is be lieved to have been Current in its prese nt 
form since the Llth Ce ntury A.D. and is the standard for all] India. Numerous other Siddhantas are extant, but only 
one of them, the First Arva Siddhanta, is referred to in the present » ork, in addition to the Surya Siddhanta. 


(2) 


this moment is past, the moon resumes her journey at the rate of, say, 15 degrees a day and 
the sun resumes his at the rate of one degree a day. It follows that the moon gains twelve 
degrees over the sun in a day and therefore she gains 360 degrees in about 30 days. All 
these figures of days are approximate, but they will enable us to picture to ourselves what 
takes place. The synodical month, then, is the period during which the moon gains 360 
degrees over the sun, and its exact length is 29°930587946 days. 


4. The Solar Year.—The next astronomical constant which we have to study 
is the solar year, the length of which, according to the Stirya Siddhanta, is 365°258756484 
days. You have probably heard that the length of the year, according to modern astro- 
nomy, is 365°2422408 days, that the Julian calendar made out the year to be 365°25 days, t.¢,, 
00776 of a day in excess of the correct figure; that to rectify this error, Pope Gregory 
in 1582 ordered the dropping out of 10 days and the British Parliament in 1752 * similarly 
dropped out 11 days, and that to avoid a recurrence of the error, we now drop out three leap 
years out of every hundred. You may be inclined to wonder that the Hindu astronomers 
adopted for their solar year a period which is not less than one ghatika in excess of the 
modern astronomical year. The year of 365°2422408 days is, however, a tropical year, 
whereas the Hindu astronomical year is an avomalistic | year, and we should really compare 
the Hindu year with the modern anomalistic year, which we seldom hear of in practice, but 
the correct length of which is 365°2596206 days, being an excess of -001 day over the Hindu 
year. This no doubt makes a difference of several days in the course of four or five thousand 
years, but as the Hindu year is essentially lunar and not solar, not much practical incon- 
venience is caused by the difference. 


Perhaps you would like to know the practical difference between a tropical 
and an anomalistic year. A tropical year is that which brings the seasons round at the 
same time of the year, whereas an anomalistic year is that which brings back the sun’s 
anomaly, t.e., the rate at which he moves round the earth. ‘This rate varies according as 
the sun is near to, or removed from, his perigee, ze. the point when he is nearest the aa 
and once a year the sun returns, as it were, to his old pace. Now this varying pace of the 
sun iS vely important for calculating the moment of new moon, as well as for calculating 
the moment of sunrise, and this is probably why the [lindu astronomers reckon the course of 
the sun by the anomalistic, instead of by the tropical, year. . 


5. The Decursus of the Hindu Solar Reckoning.—}jndu astronomers reck- 
on the present chronology from the midnight between 17th and 18th February 3102 B.C 
which is commonly called the beginning of AKaliyuga. On the morning of 18th Februati 
3101 B.C., that is one year later, one complete Hindu solar year had run out by 6°13 a.m 
Le., at "25875 of the day. As however the Hindu day is always reckoned from sunrise re : 
sunrise for the whole of India being at 6 a.m., the first year is reckoned to have be : ; 
pleted at 13 minutes (or exactly -00876 of a day) Indian time of the day, on Isth Se: a 
3101 B.C. At this moment the year | of Hindu chronology began. van probably nite 


* This was the occasion when t} Tay Glare tae : : ea eee See Ot, ee Sees 

: 7 a ) 1e NEW STYLE (more fullv exnls “dj ‘ 4 . 
Week-day ") was introduced, (m liv explained in Ch, XX¥ I, Secs. 234 to 241, “ Varu or 
+ Strictly speaking, a sidvrcal year, but the designation anomatistic ye 


up to the sun’s anomaly, aris more suitable at this Stage in order to Icad 


(3) 

_ was the year 2 which began on 18th February 3101 B.C., and not the year 1; but the 
_ Hindus generally reckon completed or expired years, and not current years, as the European 
_ calendar does ; and this is another point which you should thoroughly understand. The first 
_ year of the Hindu chronology, which began on 18th February 3102 B.C., is, according to Hindu 
_ reckoning, the year 0. By adding 3101 to an English calendar year A.D. you can always 
arrive at the corresponding (expired) year of Kaliyuga. Thus the present year 1910 A.D. is 
_K.Y.5011. For a B.C. year, the K.Y. equivalent is obtained by subtracting it from 3102, 
not 8101. 


Ts 


6. Correspondence between A.D.and K.Y. years.—Tables VI, VII, and X ex- 
hibit in a very simple and intelligible manner the correspondence between A.D. and 
_K.Y. years. Advantage is there taken of the fact-tMat a century year A.D.corresponds to a 


_ century year K.Y. increased by 1. Thus 100 A.D. corresponds to 320] K.Y., 1900 A.D. to 
8001 K.Y., and so on. 


) If you reckon 365°258756484 days for every Hindu year, you will find that the 
commencement of 3101 K.Y. fell on 16th March, 1 B.C., at -15379 of the day. The Hindu 
~ astronomers, however, have to drop 21706944 days out of this reckoning, because the 
“Indian Solar Year 0 Kaliyuga really began 2°1707 days before the moment above assigned 
_ for its commencement. This dropping out or correction is called Sodhya,* and we shall 
| meet with it again. 


It thus happens that 3101 K.Y. commenced in 1 B.C. on 13th March at ‘9831 of the 
day after mean sunrise (6 a.m.), From this point Tables VI, VII, and X will carry us on 
regularly through every year up to 2000 A.D. 


——— ._ 


CHAPTER IL. 
FIXING THE MOMENT OF MEAN NEW MOON. 


7. At the first moment of K.Y. 0, according to the Sarya Siddh4nta, the sun and 
moon had the same mean longitude, that is, the moon was new at that instant. At the first 
moment of 1 K.Y., 365°258756484 days would have passed, that is 12 synodical months, and 
in addition 10°891701134 days. That is, at the first moment of K.Y. 1, the moon was”not 
new as she was at the first moment of K.Y. 0, but she was 10°89170 days old: and the first 
mean new moon in K.Y. 1 occurred on 29°530587946 minus 10891701134 days = 18°638886812 
days after the commencement of K.Y. 1. In this way in every Hindu year the first ee 
new moon would occur 18°63889 days later than in the previous year. In the year K.Y. 2 
4 mean new moon occurred 2x 18°63889 days=87'27778 days later than the commencement 
of the year, but as this period exceeds a synodical month, the first mean new moon in K.Y. 2 
really occurred 37:27778 less 29°530959, that is, 7°74719 days after the pubmeimbet eer = the 
year K.Y.2. The day of occurrence of the first mean new moon In each a yeal after 
0 K.Y. is given in Table VII, and we see from that table that in 100 i the first mean 
new moon occurred 3°46164 days after the commencement of the year. We follow the table 


: ; ie ve ‘ear, including year 0 Kaliyuga. ‘The point should be 
The S operly speaking, be applied to every year, cht 'ne . il) ihe ; | 
aa aged ap a pr ty Fle ites and tithis in any year, B.C, The nature of the correction oalled Sodhya 
1 3 ahd 
isvxplained in Sec. 66. 
v4 


- 


(4) 


through 200, 300, etc., years, till we find that in 3000 K.Y. the first mean new moon occur- 
red 15°25746 days after the commencement of the solar year. For 3101 K.Y. (or 1 B.C.) 
we reckon the time of occurrence of the first mean new moon thus :— 


Days. 
For 3000 years ck ne ns 3 As sat ... 1525746 
For 100 years ins eae ose oe ae ...  93°46164 
For 1 year sik dae nde ae a ... 1863889 
37°35799 


Deduct 1 completed synodical month .., 29°58059 


—— 


‘Remainder ,,, 782740 
Add the Sodhya which causes the solar year to commence 2°1707 days earlier 


than it does by mean computation (vide Sec. 66 infra) ves + 21707 
Occurrence of first mean new moon in K.Y. 3101 (1 B.C.) ie ... 999810 days. 


That is, in 1 B.C., the first mean new moon of the Hindu solar year occurred almost 
exactly 10 days (properly 10 days less ‘0019 of a day) after the commencement of the solar 
year. 

8. From 1 B.C. we can follow the occurrence of the first mean new moon in each 
successive year according to the Tables VI and VII, the figures in which have merely to be 
added up suitably for each year. Thus if we require the date of the first mean new moon in 
the current solar year K.Y. 5011, we proceed -according to the tables :-— 

For K.Y. 5001, 16°70809 days. (lab. VI). 
For 10 years, 9°20584 ,, (Tab. VII). 


—. 


For K.Y. 5011, 25-91343 _,, 
That is, the first mean new moon in the year A.D. 1910-11, K.Y. 5011, occurs 
25'91343 days after the commencement of the solar year, and as the solar year itself com- 


mences, aS we may see from other columns of the same tables, on Ap. 12°62041 
+:58756 


2.€., on April 13:20797 
it follows that the addition of 25°91343 days, 
or 39°12140 days from 1 April, in other words 9:12140 days in May 1910, will give us the 
time of occurrence of the first mean new moon inK.Y. 5011. We may, if we like, convert the 
decimal places into ghatikas and palas or hours and minutes, according to Table XIX or XX, 
and we shall have as the result, 9th May 1910, 7 ghatikas and 17 palas or 2 hours and 55 
minutes. This is the time of occurrence of sean new moon. About the actual ending 
moment of this or any other new moon tithi, we shall learn presently. 
N.B.—For the meaning of ghatika and pala, See Sec. 130 infra, 


— 


CHAPTER III. 
SUN'S AND MOON’S ANOMALY AND ACTUAL MOMENT OF NEW MOON. 


9. We computed the time of occurrence of the first mean new moon in K.Y. 5011 
and we arrived at the result, 7 ghatikas and 17 palas after mean sunrise on 9th May 1910. 
If now we look into a Panchangam, computed from the English | 
Mr. Srauti’s Tiruvadi Panchangam or Messrs. Raghava Chari 
Panchangam, we shall find the time of occurrence of the new mo 
May, 13 ghatikas and 2 palas after sunrise. 
changam result, but we are not near enough, 


Nautical Almanac, like 
& Son’s Nungumbaukam 
} on in.May 1910 to be 9th 
It is encouraging that we are so near the Pan- 

The Panchangams in question are calculated 
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for the latitude and longitude of Kumbakonam and Madras, respectively, wherea> our calcula- 
_ tion is for mean sunrise (6 a.m.) at the Equator on the meridian of Ujain, which is accepted by 
| Hindu astronomers as a starting point in the same way as Greenwich is accepted by modern 
| English astronomers. Itis known that Madras time is 18 minutes or 45 palas in advance 
of Ujain time, and, further, sunrise at Madras on the ‘th May 1910 is noted in the Pan- 
- chiagam as occurring 12 minutes or 30 palas before 6 a.m. These two circumstances account 

for a difference of 75 palas or 1 ghatika and 15 palas between our mean time and the 


_ Panchangam time, but there is still a difference of 4 ghatikas and 30 palas or ‘0750 of a day 
_ to be accounted for. 


10. Weaccount for it thus. Although mean new moon occurs every 29:53059 
days, the actual new moon does not recur at exactly this interval. About the time when 
the moon is due to become new, she may be fast, or she may be slow, and we have to take this 
| eircumstance into consideration. Hindu astronomers have devised a table of the moon’s 
anomaly which enables us to calculate exactly by how many degrees the moon is in 
advance of, or behind, her mean position at new moon or at any other time. The original 
tables of the moon’s anomaly and equation of the centre, as these constants are called, will 
be found in Professor Jacobi’s standard article on the subject in Vol. I of the Epigrapiia 

Indica. For the sake of practical convenience, we may convert the degrees into time 
and further calculate the anomaly for each -001 of the equation, and the result will be 
our Table LX. This table shows us exactly what time should be added to or deducted 
from mean time in order to arrive at the actual moment of occurrence of new moon. 


41. Tocuse this table, you should know the moon’s anomaly at the time you are 
dealing with, and the moon’s anomaly is determined for centuries and odd years in the same 
way as the mean moment of the first new moon Is determined for every solar year. The igs 
completes an anomalistic month, that is, returns toa particular pace round the earth in 97-55 4G 
days, and ina solar year the moon’s anomaly increases by 3805'°25870 less 15 K 27°5546 = 704896 
days as shown in Table Vii, Column 4. In 100 years the anomaly increases by 16°03078 
days and we calculate, as before, the anomaly for the commencement of the solar year 


K.Y. 3101 (B.C. 1). 


Days. 

D-AQ™9! 

For 3000 years oer ti Mon eer eee eee eee eee ple real 

For 100 years ues ia ha pan ieee an . 704896 

For 1 year i TUR eee "aa 

Delia eins Deduct ne mpleted anomalistic month ... 275546 
rauct one CO UC r aie ; 

c p 80204] 


Add the moon’s anomaly at the first instant of Kk. Y. 0, which, 
according to the Sarya Siddhanta, was 90° from perigce or 6°8886 days, 


- 2:1707 days, 47179 
and deduct Sodhya aah ay = 
4°7179 12°73831 days. 
42 Theresult, 12°7353 days, is just What we find entered in Table Vl as the moon's 
anomaly at the commencement of K.Y. 3101 (B.C. 1). From this point we go on, year by year 


and century by century, till we reach 1600 A.D., when a corr.cton, or bia, introduced by the 
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Hindu Astronomer Ganesa Daivajna, comes into operation. The effect of this da is to raise 
the annual increase of the moon’s anom. from 7:04896 d. to 7°04898 d. or by 2 seconds of time 
every year, and also to diminish the length of the anomalistic month from 27°5546 to 27755459797 
or 000002 d,, ze., 2 of a second every month, As a result of this correction, the anomaly for 
the commencement of K.Y. 5011 (1010-11 A.D.) is 2:1759 days. As the first new moon in the 
same year occurs (vide Section 8 supra) on the 25°9134th day after the commencement of 
the year, the anomaly for the time of the first new moon is 26°9134 

+ 2°1759 


.28°0893 
Deduct completed anomalistic month—27°5546 


"5347 of a day. 
43. As new moon is the moment when the moon has gained exactly 360° over the 
sun, we have, in determining this moment as well as the moon’s anomaly at this moment, to 


take account of the sun’s pace.as well as the moon’s. The sun’s pace depends on his position 
in the anomalistic year, and that we know (Sec. +) is the Hindu solar year. We aiso know 


that at the time of occurrence of the first new moon in K.Y. 5011 the sun had advanced 


25°9134 daysin the anomalistic year. ° We simply look for the corresponding equation in the 
table of sun’s anomaly (Table IX-c) and we find it to be midway between +°145 and +°144. 
We put down +1445 as the equation we require and add thereto *5347, the moon’s anomaly 
already found. Net moon’s anomaly, °6792. 


We look in the table of moon’s anomaly (Table 1X-a) against °679 of a day 
and we find the equation to be between —059 and —060. The actual anomaly entered in 
the table is 677, and as our anomaly is ‘679, we take a suitable equation by proportional 
parts, z.e-, "0592. 

We now add the total of sun’s and moon's equations (+*1445 —-(592), or +0853 to 
‘the mean time already found, 9°1213* d., and obtain 9°2066, t.¢., 12 ghatikas 24 palas after 
mean sunrise on 9th May 1910. For the present we might be pauehed with this result 
which agrees with sufficient closeness with that (13 ghatikas 2 palas) of the Nausea 
Almanac ‘and the Panchingams based thereon ; for if we add the effect of longitude and 
local sunrise, already adverted to in Section 9 supra, our local time for the ie moment 
of thé new moon tithi will be 13 ghatikas 39 palas after sunrise. < “3 


14. ‘The reasons for the various processes whereby we arrive at the actual endin 
moment of any tithi will be clear to us when we come to Chapter XXII « Theory of cate 
lies and equations,” but one word on the subject may perhaps be usefully said before we 
close this chapter. The reader will observe that each anomaly table in our Table LX is 
divided into four equal portions, two having additive equations and two subtractive. Fach 
equation, as given in the table, consists of three decimal places, the first two being given in 
vertical columns and the third in a horizontal column. The horizontal column ar neces- 
sary when all we want to know is how many hours or how many ghatikas after sunrise a 


mL a . a ~ - > a : SS 
* he reader should note that two fractions of the day are usually quoted for the moment of occurrence of t 
J ‘e of any astro- 


nomical event, tithi, nakshaira, yoga, karana, etc. The first fraction (ir j € ; 

: ieee 2 2g" —_ ! rac 1 this case *9134) is p d r 

reckoned from the beginning of the solar year, while the second fraction (in this case rise? o. wi ee tee 

reckoned from mean Lanka sunrise, 6 a.m, ‘The difference between the two fractions is (as will ei ey s = days 

supra) the fraction of day marking the commencement of the solar year, one of the data entered in Table ag Sec. 8 
: € aA. 


a 

J 
’ 
1 
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new moon or other tithi occurred, and consequently, the horizontal place of the equation, 
namely, its third decimal place, is omitted in the Kye-table at the end of the book. On the 


other hand, when such a course is necessary for very accurate work, a fourth figure may be 


added to the third shown in the horizontal colimn by noting the difference between two 


successive anomalies and taking a proportional part of the difference between the corre- 
sponding equations. Thus, supposing we want the equation for a C’s anomaly of 7°25 days: 
the anomalies and equations next to those we want are— 


(’s An. 7077 a. wists CRRBAIAIS A TO 
Egn. -- 7413 d. Se Ey. - ~414 cl. = Diff. ‘001 a. 


Inasmuch as the difference in anomaly between 7-077 and 7:25 is -173 which js — 
="9 of the tabular difference, we can add 9 to the lower equation and take *4139 as the 


_ equation corresponding to C’s anomaly, 7°25 days. 


We should note that sometimes the /esser anomaly has the higher equation. 


_ Thus, supposing we require the equation for C’s An. 20°375 d. We note the following as 


the nearest anomalies : 


(’s An, 20-210 a. = ony ao, DY Set at. 
Kyu. 47414 a. ee Equ. +7413 a. th Diff. -001 a. 
° ~ : . Py .2092 . 7 
Our anomaly is lower than 20°577 by -202, which is 997 = ‘7 of the difference. We 


_ therefore add 7 as a fourth figure to the equation +°413 and take +°4137 as the equation 


we require. 


In all cases we should add to, or subtract from, the equation corresponding to the 


anomaly from which we took the difference. In this case, if we had taken the difference 


from 29280, it would have been ‘095 and the proportional part oe which we should 
deduct from the fourth place of 414. Thus our equation would be +414 minus °0003= 
+°4157, the same as before. 

The same observations apply to solar anomalies. 

15. For ordinary results, we do not require a fourth place in the equaticdii, and 
we can take the nearest three place equation that we can find in Table IX and thus, by 
means of a simple sum in addition or subtraction, discover, without a moment’s trvuuble, the, 
actual from the mean moment of a tithi or nakshatra. Even then we shall be far more’ 
accurate than by any of the rough-and-ready methods now in use. 


CHAPTER IV. 
THE SOLAR MONTHS. 

46. Thesolar months of the Indian calendar are named in lable I]. The reader 
will note that the Tamil names of months are practically the same as the Bengal names, but 
that the first Bengal month Vaisdkha gives the name to the second ‘Tamil month and so on, 
the last Bengal month Chaitra being the first Tamil month Chittirat, 

Also, the Malayalam names of months are generally the sameas the Signs of the 
zodiac : the first two are called Medam and Edavam instead of Mesham and Rishabham. 

But whether in the ‘Tamil country orin Malabar or in Bengal, the measure of the 
solar months is the same, Like the solar year, each solar month ends at a fraction of the 
day, that is, at the moment when the next sankranti takes place. For purposes of computa- 
tion, the sankranti, as well as the month to which it gives its‘name, is reckoned from the very 
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moment at which the previous month ends. But in practice in the Tamil country, when a 
sankranti takes place after sunset, the next month begins next day ; and when the sankranti 
occurs before sunset, that is the first day of the next month, and the old month loses a day. 
We shall have occasion, when dealing with the use of the tables, to note some of the 
practical consequences of the working of this rule, and we shall mention at the same time the 
corresponding rules in other parts of India. (Secs. 144, 145 infra.) 

47. ‘Note that the solar months in the Indian calendar, which have 30 days each, 
are placed at fairly regular intervals, and that the months with 31 days each, as also 
those with 29 days each, are arranged continuously. Thus the series is: 


30 30 
31 29 
31 29 
31 29 
81 29 

29 

30 


which is fairly symmetrical. Owing, however, to the working of the rule about sankrantis 
before and after sunset, a month may have occasionally an extra day, and solar months 
with 32 days are not infrequent, as we may see from Table XIL. Any consequent confusion 
can always be avoided if you invariably determine the fraction of day at which a month ends 
and the next begins. 
CHAPTER V. 
THE LUNAR MONTHS IN RELATION TO SOLAR MONTHS. 


48. The lunar months are the doors to the Indian calendar, but the solar months 
are the Ainges on which the doors move. Every lunar month takes its name in Bengal from 
the solar month zm which it occurs, and in the Tamil country from the mext solar month after 
that in which it occurs. 

49. Thus the lunar VaiSikha must begin sometime in the solar VaiSakha (Bengal) 
or sometime in the solar Chittirat (Tamil). The lunar month being only 29°53 days in length, 
there may be two new moons between the beginning and end of a solar month, and in this 
case both receive the same name, the first being called Adhika and the second Nya or true. 
The second is called ‘true’ because it immediately precedes a sankranti. Adhika months 
occur ordinarily once in three years, as may be seen from Tables X and XII. 


20. More rarely, that is about once or twice a century, a lunar month may begin 
and end without a solar month beginning between, and then some lunar month must be 
suppressed as there is no hinge on which this particular door can turn. The suppressed 
lunar month is said to be kshaya* or in defect. 


21. We will now take three examples illustrating the different kinds of lunar years: 
(1) a year consisting of twelve lunar months, corresponding to as many solar months; (2) a 
year consisting of thirteen lunar months, which will include an adhika, t.e., an extra or inter- 
calary \unar month; (3) a year of thirteen lunar months, exhibiting two intercalary or adhika 
lunar months and one suppressed or &shaya lunar montb. 


* Beginners find great difficulty in understanding adhika and kshaya months, because the idea is so utterly unlike 


anything in any other calendar ; but the examples given on the next and following pages will ; 
safely over this pons asinorum of the Indian calendar. g pages will Cas 8 ores 
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SCHEME OF MONTHS IN K.Y 5011, A.D. 1910-11. 


Lunar Months ... | A.D. Date and Frac- | Day and Fraction of Day and Fraction of | Moon’s Anomaly at 
tion of Day of mean Day of Solar Year day of Solar Year moment of each 

New Moon. when mean New when Sankranti mean New Moon. 

Moon occurs, also occurs: names of | (‘To the (’s An. at 

Sun’s Anomaly for Solar Months com- first new moon of 

New Moon. mencing at each Solar Year add 

sankranti. 1:976 days for 

S.M.=So~tarR MontTH | each lunar month) 


AD. 1910. K.Y. 5011. 
Indian Solar Year Mesha sankranti Vaisa- 

commences kha §.M. ; Chittirai 

Ap. 13°2080. and Medam_ §8.M. ; 
(Tab. X, p. 126.) solar year begins. 


. : 25°9134 (Tab. X. 30°9353. 0534 
1. Waisakha ...| May 91214 ( ) Trewin eax. (Table X.) 
Jyeshta §.M.; Vai- 
kasi or Edavam §.M. 


55°4440 62-3555. 


2. Jyeshta _... | June 7:6520. 2510 


S.M.; Ani §.M. 


49746 
3. Ashada_... | July 7:1826. 8 94-0003. 4-486 


Karkata sank. Sravana 
S.M.; Adi 8.M. 


4. Sravana .... | Aug. 5:7132. 1145052 125-4755. 6:462 


had 144:0357 156-4942 , 8-438 
° ° : 43 . - 

i _. veeet laailiaiamad Kanya sank. Asvina 

S.M.; Purattasi S.M. 


173:5663 186'9355. 10-414 


— st. 3°7743. Tula sank. Kartika 
6. Asvina Oct. 3°77 SM Coches Algpedd 
S.M. 


| wetheiaed 216-8289. 19-390 
1. Karttika ... | Nov. 2°3049. Vrischika sank. Marga- 


| . 5 * 
8. Margasira ... | Dec. 18355. 232°627 2463192. 14-366 


9. Pausha ... | Dec. 31°3661. ) 9621581 275°6369. 16-34% 
| A.D. 1911. S.M.; Tai 8.M. 


10. Magha .. | Jan. 29-8967. 291-6887 305-0850. | 18318 
guna §.M.; Masi S.M. 


11. Phaiguna ... | Feb. 284273. 321°2193 | 334°9053. 20 294 


Mina sank. Chaitra 
S.M.; Panguni 8.M,. 


) | | : 
| 350°7499 | 865-2587. | 22270 
12. Chaitra .. | Mar. 29-9579, Mesha sank. Vaisakha | 
| | $M. ; Chittirai 8.M. 
. i 


; ; ‘ is that the lunar month following a new 
: int to which the reader's attention should be directed is ing : 
moon on 5) npong wl art by its ovcurring before a particular weve ee hus, paca _ glen se ~d rae 
. 30 935 3r ay is calle i ; simuarly, a lunar n onth commence y 
» of the solar year and the 30°9353rd day is called Vaisakha; s ‘7 we 
iy area meaeain 166-4068 days and 186°9355 days of the solar year 1s called Agwina and so forth. The lunar 
month commencing before the Mesha Sankranti is called Chaitra 
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22. For the first we shall select the current Indian year K.Y. 5011, A.D. 1910-11 ; 
for the second we shall select last year, K.Y. 5010, A.D. 1909-10; and for the third, because 
there has been no suppressed month since A.D. 1822, and there will be none again till 
A.D. 1963, we will select the very first year of our chronology, K-Y: 3101, B-Cae 


23. The solar year K.Y. 5011, A.D. 1910, which is a normal year, opens, as 
every year does, with the Mesha Sankranti or entrance of the sun into the Indian frst pont 
of Aries, from which our celestial longitudes are reckoned. We have already seen how 
this moment is determined, namely, by the successive addition of 365°25875 days since the 
first moment of the year 0 Kaliyuga, less the sodhya of 2.1707 days. The Mesha Sankrants 
determines all kinds of solar years in use in India, and it also determines directly the lunar 
year, since the first lunar month Chaitra is defined to be that whose commencement precedes 
the Mesha Sankranti and the first day of the lunar year is that on which Chaitra Sukla 
Pratipadé or the first tithi of the bright fortnight of Chaitra was current at sunrise. In our 
scheme of months in Table X and elsewhere the reader will observe that the lunar month 
Chaitra stands last, but this is only for purposes of computation, and, after all, the lunar 


month Chaztra begins in a previous solar year, and so it stands last among the lunar months 
of that year. 


The moment of the Mesha Sankranti r.arks the commencement of the solar month 
Vaisakhé in Bengal, of the solar month Chithrat in the Tamil country, and of the solar 
month Medam in Malabar, Travancore, and Cochin. 


Each month begins and ends with a sankranti, and the second and other san- 
krAntis are named in the order of the signs of the zodiac, Vrishabha, Mithuna, etc. 


24. There is no difficulty about the lunar months in A.D. 1910-11, since the new 
moons and sankrdantis occur alternately, each door having its own hinge to turn on. If you 
like to calculate the actual moment of occurrence of each new moon, it will be a useful 
exercise for you to do so, and you can use the anomalies noted in columns 2 and 4. 


SCHEME OF MONTHS IN THE YEAR A.D 1909-10, K.Y. 5010. 


see eee ere rare nner ee SSS SSCS 
Lunar Months ...! A.D. Date and Frac-| Day and Fraction of {Day and Fraction of Day |Moon’s Ano-(Sum of Sun’s 
| tion of Day of mean) Day of Solar Year | of Solar Year when| maly at mo-| and Moon’s 
| New Moon. | when mean New | sankranti occurs;| ment of] equations 
| | Moon occurs, also | names of Solar Months| each mean| (by Table 
Sun’s Anomaly for | commencing at each); New Moon. | IX a to ¢). 
| New Moon. sankranti. [See this 


fot r S.M.—SoLar Monrn. ‘col. on p.(9).] 
i — aol ~ = a ee 
| A.D. 1909. K.¥. 5010. 
| Indian Solar Year Mesha_ sankranti Vai- 
commences, sakha §.M.; Chittirai | 
Ap. 12:2492 (Tab. X). or Medam S.M. Solar 
Year begins. 


| 
| 


4. Vaisakha ... Ap. 20-2238 7:2745 (Tab. X). | 30-9353. 2-401(Tab.X) 
| 'Vrishabha sank. | 
| 


Jyeshta 8.M.; Vai- 
kasi or Edavam S.M. 


| 

ve \May 19°7548, 36°8051. 62-3555. eam 
Mithuna sank. Ashada | 

8. M.; Ani S.M. | 


a NNN —EEE—————_—_—_—EE 


2. Jyeshta 


(11) 


SCHEME OF MONTHS IN THE YEAR A.D 1909-10, K.Y. 5010. 
unar Months... AD. (Da 


and Fraction of Day and Fraction ofjMoon’s Ano-Sum of Sun’s 


tion of Day of mean) Day of Solar Year | Day of Solar Year| maly at mo-, and Moon’s 
_ New Moon. when mean New! when sankrantioccurs,, ment of} equation 
Moon occurs, also) names of Solar Months) each mean) (by Table 
Sun’s Anomaly for | commencing at each! New Moon. | 1X a to ¢). 
. New Moon. | sankranti. 
| x | SM=Sotam Monn. | Ercan : 
A.D. 1909. | |  K.¥. 5010. | 
3. Ashada ... | June 182849 66°3357 94-0003. 6353 
Karkata sankranti Sra- 
vana §8.M.; Adi 3.M. 
» {| July 17°8155 95°8663 1125-4755. 8-329 | 
A Sravana Simba sank, Hhadra- 
5. || Aug. 163461 125-3970 " pada $.M.; Avani) 10305 — +1258 
| — 4470 | S.M. | —+1253(@’s Eq.) —°3217 
*124°9500 | 10°180 — ‘4470 
6. Bhadrapada.| Sep. 14°8767 154°9275 156°4942, 12-281 
Kanya sank. Asyina 
S.M.; Purattasi 8.M, 
7. Asvina | Oct. 14°4073 | 1844581 186°9355. | F 14°257 
) ‘Tula sank, Karttika 
S.M. (Beng.); Aip-; 
| pasiS.M.(‘lam.). | 
| 


8. Karttika .., Nov. 129379 213-9886 216° 8289. | 16233 
‘Vrischaka sank. Marga- 


| ) | sira §$.M.; Kartigal 


: | es M. (Iam.). 
: ira... | 5. 12-4685 35192 246-3102, "18-209 | 
9. Margasira... Dec 4685 | 243°519 Thauus souk eee 
S.M.; MargaliS.M. 
A.D. 1910. | Se raeeanannnEnERERIRENeeeeenieememmenen! 
m wh an. 10°99! 273°0498 (275°6369. 20"185 
10. Pausha Jan. 10°9990 | 04 Makara - saisk.”’ Magia! 
S.M. ; ‘lai. 5.M, | 
‘ id b. 9526 302-5804 305°080. | 2216! 
S10 Mngha, og peons Kumbha sank. Pha l- 
guna §.M.; Masi 
| S.M. 
| “A805 339-11) '334°9053. 24°137 | 
12. Phalguna ... Mar. 11:0602 332°11)U Mina sank... Cunt 7 | 
S.M.; Panguni §.M. | 
: rinaiinpestannsitaimsctiiaeailaat 
13. Chaitra .. Ap. 95908 3616416 365°2587. | 26-118 


Mesha sank. Vaisakha) 
| §.M.; ChittiraiS.M. | ! 

25. In this year, as in 1910-11, the lunar months, up to Sravana, alternate with 
the solar months ; but between the Sankrantis due at 9430003 d. and 125°4755 d. of the solar 
year, we have two mean new moons at 95:8663 d. and 125°3970 d., respectively. We may 
satisfy ourselves by computation of the anomalies, as shown above, that the second new 
moon really precedes the sankranti at 125°4755d. In such a case both the new moons receive 
the same name (here Srdvana), and the first is called Adhika Sriavana, the second Nia 
Sravana. After this, the numerical order of the lunar months is disturbed, for the 6th new 
moon is called Bhadrapada, whereas in 1910-11, the 5th is Bhadrapada, and the remaining 
new moons, including Bhadrapada, alternate with the remaining sankrantis, the total number 
of new moons for the year being 13 instead of 12. 

We now pass to the third example. 


ae 


* Actual moment of occurrence of new nivon after allowing . OF solar and lunar a omaly, 
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SCHEME OF MONTHS FOR 1 BC., K.Y. 3101. 


Lunar Months ... 


1. 


10. 


11. 


Date of mean New |Day of Solar Year when |Day of Solar Year when |Moon’s ano- 
mean New Moon 
occurs ; 

anomaly. 


Moon by Christian 
era and fraction of 


day. 
1. B.C. 
Indian Solar Year 
commences | 
Mar. 13:9831 / 
(lable X, page 24), | 
Vaisakha ... | Mar. 23°98 
| 
Jyeshta Apr. 22°51 
Ashada May 22-04 
| 
Sravana June 20°57 
Bhadrapada. | July 20:10 
; | Aug. 18-63 
} Asvina | Sep. 17:16 
Karttika ... | Oct. 16°69 
Margasira ...| Nov. 15:23 
Fausha .. | (Kshaya) 
Magha eo | Dec. 14°176 
1 A.D. 
Phalguna ... | Jan. 13:29 
(| Feb. 11:82 
£3; Ch it i 
13. aitra { | 
| | 
\| Mar. 13°35 


* Day and fraction of day, marking 


Snn’s and 


sankranti occurs,| maly at Moon’s 


also Sun’s| also dates of com-| moment of| equations 
mencement and end} New Moon.| (by ‘Table 
of Solar Months. IX @ toc). 
S.M.=Solar Month. 
| K.Y. 3101. 
Mesha sankranti Vai- 
_ sakha8&.M.; Chittirai 
| OF Madam S.M. 
9-99810 80:93523. 22-736 
Vrishabha sank. 
| Jyeshta 8.M.; Vai- 
kasi or Edavam S.M. 
39°52869 62-3555 24-712 
Mithuna sank. Ashada 
S.M.; Ani S. 
69°05928 94-0003 26°688 
\KKarkata sank. Sra. 
vana 8.M.; Adi S.M. 
SE Se 
98°58986 125°4755. 1:109 
Simha sank. Bhadra- 
pada §.M.; Avani 
' §.M. 
SST 
128°12045 156-4942, 3°085 
Kanya sank. Asvina 
8.M.; Purattasi 8.M. 
157-65 104 186-9350. 
ALT Tula sank.Karttika, 5061 
= 88d S.M.; Aippasi S.M. 7-037 1724 
pe — *]724 — 4120 
—_—— 6° 865 —"5844 
216-71221 216-8289. 9-013 — 1288 } 
— ‘5143 Vrischika sank. Marga-| —'1288 — 3855 
sira 8.M; Kartigai) ———— emseiacs 
*216.1979 (‘Tam.) 8.M. 8884 —'5143 
246°24280 \246'3192, 10-989 —'0522 
— *8212 Dhanus sank. Pausha| — ‘0522 —'2690 
ae S.M. ; MargaliS.M. | ———— <a 
*245-9216 10°937 — 3212 
275°6369. 
Makara sank. Magha 
S.M.; Tai S.M. 
275°77339 305-0850. 3 2°965 +°0391 } 
—~ “Ot14 Kumbha sank. Phal-| + ‘0391 — 0805 
a" S.M.; M . epee teens 
*275-7319 Sie) Baa ET —0414 
305°30398 334°9053. 14:941 + 1308 f 
+ *2501 Mina sank. Chaitra] + ‘1193 +°1308 
305-6540 ON a Oe een 4/2501 
LSS 
334°83457 16°917 +1685 
wuat dds + °1685 +3025 
335-3055 365°2587. 17-085 $4710. 
364°36515 Mesha sank. Vaisakha 18°893 


S.M.; Chittrai or 
' Medam S.M. j 


exact moment of actual New Moon, after allowing for anomaly. 
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26 inthis year there is nothing specially worthy of note till we reach Asvina: 
but for that month there is an Adhika Asvina just as we had an Adhika Srévana in A.D. 
1909. There is a peculiarity about Nija Asvina in the year B.C.1, which we must note care- 
fully. The mean Nija Asvina at 187-1816 days is not before the sankranti at 186-9355 days, 
but the actual new moon, after calculation of anomalies, is found to be before 1871816 days 
and is therefore Nya Asvina, not Karttika. Generally speaking, when a nija or adhika 
month is within ‘6 day on either side of a sankranti, calculation, or at least a consideration, 
of the anomalies is necessary before we can determine its true character. 


27. Passing Aégvina, in the year 1 B.C., we find that each of the subsequent mean 
new moons is within ‘6 day of a sankranti, and we must therefore calculate the anomalies in 
order to be quite sure whether each new moon is on this or that side of a sankranti. Having 
made these calculations, we find that between two sankrAantis at 246°3192 d. and 275°6369 d. 
there is no new moon, although there is a new moon just under six ghatikas (095 d.) after 
the second sankranti. Had this new moon preceded the sankranti ever so little, instead of 
following it, or had our method been inaccurate at this stage tu the extent of 2 hours, 
the consequences we are about to state would not have followed. As it is, there is no 
new moon between the two sankrAntis at 246°3192 d. and 275-6369 d., and therefore the 
lunar month which has no hinge to turn on is shut; this fact is expressed by saying that 
Pausha \unar month is &shaya or suppressed. 


28. How do we know that the lunar month to be suppressed is Pausha and not 
any other? Because that is the first new moon which we are unable to place before a san- 
kranti, We find that Magha and Phdlguna are each followed by a sankranti, though a long 
way off, and between the sankrantis at 334°9053 d. and 365-2587 d. there are again two new 
moons, that is to say Chaitras, the first of these being adhika and the second nya. Here also 
we note that appearances are deceptive, for the mean new moon at 3348346 is apparently 
a Phalguna, but the calculation of the anomalies shows it to be an adhika Chaitra. 


29. Generally, (1) a #shaya month is preceded and followed, though not im- 
mediately, by an adhika month ; (2) there are, as arule, only one or two &shaya ronths in 
a century; (3) the &shaya months must be calculated from the mean moment by means of 
anomalies before we can prove them to be &shaya ; and (4) only one of three months, 
Margasira, Pausha, and Magha, can be kshaya, because these are the three lunar months 


which turn on solar months of 29 days each. 


The following table enables us to know an adhika month or a kshaya month by 
mere inspection of the date of occurrence of the first new moonin a solar year :— 


se a cc a ccacaacca az 


Names of Lunar Ending moments of Periods of Limits of Adhika and Kshaya 
Months. Solar Months. Lunar Months. Months. 
The lunar month noted in column 
I will bean adhika month if 
first New Moon in Solar Year 
_ occurs 
Vaisakha rs 30'93528 a. 29°53059 d. before 1:40469 d., 


62°35556 d. 59°06117 d., o 329438 d. 


Names of Ending Days of Solar | Periods of Limits of Adhika and Kshaya 


Lunar Months. Months, Lunar Months. Months. 


——————— — — aS eee me 


The lunar month noted in citeiaes 
I will be adhika if first New 
Moon in Solar Year occurs 


- Ashada i 94-00028 d. 8859176 d. before 5:40861 d. 
Sravana -_ 125°47555 d. 118°12235 d. | Ss 7°35320 d. 
Bhadrapada __... 15649417 d. 147°65293 d. | * 884122 d. 
Asvina ne 186°93555 d. 1177-18353 a. = 975201 d. 
Karttika e 216'82888 a. 206°71411 d. | 4, 10°11475 d. 


The lunar month noted in column 
I will be kshaya if tirst New 
| moon in Solar year occurs 

after 10°07446 d. and 
before 1011475 d. 
' after 9°86164 d. and 

‘before 10-07447 d. 
1s ° L 3 

Magha a 30508499 d. 295°30588 d. { yr tema Atle gens 

| {he junar month noted in column 

I will be adhika if first new 

| moon insolar year occurs 

| : ; 

Phalguna ey 33490527 d. 32483647 d. oe, ppietesien — 

| after 10-6880 d. and 
| before 10°89170 d. 


Mar gasira ge 24631916 d. | 236°24470 d. 
Pausha isi 275°63694 d. 265°77529 d. 


Chaitra igo 365°25875 d. 354°36705 d. 


i] 
| | 
| { 


_ N.B.—All the figures in column 4 are obtained by subtracting the corresponding figures in column 3 from those 
in column 2. 

30. We see that if the first new moon in a solar year occurs before 1:40469 days (the 
difference between 30°93528 and 29°53059) of the solar year, there will be a second new moon 
before the end of the first solar month. Reasoning in the same manner, we see that if the 
first new moon in a solar year occurs after 1°40469 days, but before 3°29438 days of the solar 
year, there will be two new moons between the commencement of the first and second solar 
months, that is, there will be an Adhzka as well as a Nia /yeshiha, Similar reasoning will 
enable us to connect the possibility of occurrence of the several adhika and kshaya months 
with the occurrence of the first new moon before or between the days mentioned in the 
fourth column. It will be a useful exercise for the reader to try and reason out for 
himself each line of this table. For determining mean intercalations and mean suppression, the 
table can be used as it stands ; and taken with suitable anomalies, it is a safe and reliable guide 
for ascertaining true adhika and true kshaya months. We believe that this is the first time 
that so simple a method has been announced for recognizing adhika and kshaya months. 

TITHIS. 


31. Tithis are in use over the whole of India for religious purposes and over the 
greater part of it for civil purposes also. To understand ¢ithts thoroughly is to have mas- 
tered the system of Hindu chronology. Hence “ Tithis” take the lead in the second title 
of this work. 

32. A lunation or synodical month is divided into thirty tithis or lunar days of 
equal mean length. The names of tithis are familiar to all Hindus, but they are given for 
convenience of reference on the same page as Table II. The first fifteen tithis, correspond- 
ing to the bright half of the month, are called Suk/a paksha ; and the second fifteen are called 
Krishna paksha or Bahula paksia. The last or 30th tithi is new moon or Amavasya, and it is 


44 
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called sometimes by the name of the month of which it marks the end, and sometimes by the 
name of the following month. Thus the moment of Amavasya, which marks the beginning 
of Vaisakha and which in this work is invariably called the “ Vaisikha new moon” is the 
same as the ending moment of the 30th tithi of Chaitra. In an inscription* “ Vais&kha 
Amiavasya ” often means the Amavasya at the end of VaiSakha, but for convenience of 
computation, the first new moon in the solar year is in this work called the Vais4kha new 
moon, while the 30th tithi of VaiSakha is called the Jyeshtha new moon, and so on with the 
rest of the lunar months. (See remarks by Dr. Thibout, /ndian Antig., Ap. 1895, p. 88.) 

33. To find the mean ending moment of a particular #42, all you have to dois to 
add the corresponding duration in days, according to either Table II or the Eye-table, to 
the moment of the previous new moon. 

Thus, to find the mean ending moment of the 18th tithi of Magha lunar month, 
called krishna or badi (contraction for bahula divasa) Tritiya in K,Y. 5010, A.D. 1909-10, 


we proceed as follows :— 
Magha new moon, A.D, 1910 (Table X)_ ... February 9°5296 d. 


Duration of 18 tithis (Table lI or Eye-table) ear 17°7188 d. 


Magha 3 badi, ic., end of 18th tithi ... February 27-2479 d. 


— 


The mean tithi in question ended at -2479 of the 27th day of February, A.D. 1910. 


34. For the actual ending moment of the tithi, we add the equations of sun’s and 


moon’s anomalies. 
Anomaly at new moon. 


© C ; 
22°161 d. A.D. 1910, February = 27'2479 d. 


502-58 d. - 
a 18 tithi “75 17° d. ©Ea. for 20°30 d =+:°1491 d. 
ee js (Ea. for 12:473 d=—'1882 d. 


—_—__—— — 


0: : 39°879 d. — —— 
*” gt 97°555 (Ll anom. month.) +:°0159 d. +°0159 d. 
12°324 d. 27°2638 d. 


+1491 (@’s equation.) 


12-473 
27-2638 d. or, in ghatikas and palas, 15 ghatikas 
27th February 1910. This is the absolute ending momen 


50 palas after mean sunrise on 
t of Magha daai 3, in K.Y. 5010. 


CHAPTER VI. 
NAKSHATRAS. . 
35. The system of quoting dates by Nakshatras is as old as that of quoting by 


tithis and has prevailed in India from equally ancient times. There are twenty-seven 
nakshatras or lunar mansions through which the moon passes in her monthly journey 


zz on the amant an or th reckoning lunar ths from New Moon to New Moon. There 
ste y the system of reckoning lunar mon 
is i ae ~~. tne seoraient Sextet parts of India, of reckoning the lunar months from Full Moon to Full Moon, 
J , y , 


i yhich i ility w : widely current formerly than 
ie system, which in all probability was more widely current y th 
hence called the purnimanta system. Oo this sy “ balves of each month are properly desig- 


; ddle of a lunar month and the two 
:. tod tan hen inate or wings, pope either side of new moon. Also, the new moon at the end of the amanta 
cure tenet month, for instance would, on the purnimanta system, be properly called the “ Vaisakha new moon, As 


explained elsewhere, it is sometimes @ difficult question whether a lunar month, referred to in an inscription, is to be 
understood in the amanta or in the purnimanta sense, See Sections 107 to 141 infra. 
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through the stars. For purposes of astronomical computation, the moon is supposed to spend 
an equal amount of time in each of the 27 nakshatras ; and as the total period of the moon’s 
journey through the stars occupies 27°32166 days, it follows that the mean duration of each 
— —=1'01191 days, #.e.,, 1 day and neariy 18 minutes. Thus, if we know 


27 
the ending moment of a particular nakshatra, all we have to do to find out the ending moment 


of the next nakshatra, or, for that matter, of any other nakshatra, is to add as many times 
10119 days as there are nakshatras between the ending moment which we know and the 
ending moment which we wish to find out. Having found this ending moment, we have 
next to add or subtract the moon’s equation of time according to her anomaly at the ending 
moment of the nakshatra. We should remember that the sun’s anomaly and the sun’s 
equation of time do not enter into the calculation of the ending moment of nakshatras, 
because we are now concerned with the moon’s own journey among the stars and not 


with the space gained by her over the sun. 


nakshatra 1s 


36. When all we wish to know is thenakshatra for a particular tithi we may 
ascertain this directly from the mean tithi. The mean tithi, as we know, gives us the moon’s 
longitude minus the sun’s longitude. If to any tithi, therefore, we add the sun’s longitude, we 
shall get the moon’s longitude and this will enable us to find out the nakshatra corresponding 
to the longitude. ‘The sun’s longitude for nakshatras for every whole day of the solar year 
is given in the last column of the calendar (Table VIII); while the sun’s longitude for 
decimals of a day is given in Table V. (The process of determining the sun’s longitude for 
the purpose of nakshatras consists, briefly, in making 360° equal to 29°53059 day-spaces, and 
allowing for the sodhya of 2:1707 days. This conversion is necessary in order that we may 
add the moon’s /ess the sun’s longitude, which is calculated at the rate of 360° for 29:53059 
days, to the sun’s own longitude). To give an example, supposing we wish to find the 
nakshatra corresponding to the 27th day of February, A.D. 1910, which we found was the 18th 
tithi of lunar Magha, ending at ‘2487 of the day, after sunrise, we proceed to determine the 
sun’s longitude for the nakshatra. From the tithi we know that the sun’s longitude for solar 
anomaly for the tithi is 320°30 days. The corresponding sun’s longitude for nakshatra is 
as follows :— 


For 320 days (according to Table VIII) 25°6960 days. 
For ‘30 day (according to Table V) 0242 , 
Add moon’s /ess the sun’s longitude, t.e., the equivalent of 18 tithis in days 17°7183 __,, 
43°4385 
Deduct the equivalent of 360° of the moon's longitude 29°5306 
13°9079 
We look in Table III for the nakshatra equivalent of 13°9079 days in lunation space. 
We find this to be number 13, whose longitude extends from 13°12470 to 1421843. Now, 
No. 13 nakshatra is called Hasta, which is therefore the nakshatra current at the ending 
moment of our tithi. ; 


37. When we wish to find the current nakshatra corresponding to a tithi, the above 
method “may be varied by converting the tithi into degrees at the rate of 12° for each tithi 
and adding the sun’s longitude from Table XVII A and C, as in the example in Sec, 287 
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88. When we wish to find the ending moment of a nakshatra, the following method 
is preferable. This method, which is very simple, is indicated in Table XI which is provided in 
ghatikas and palas as well as in decimals of a day. To use this table, we should know the number 
of the nakshatra and the number of the new moon which the nakshatra follows, ie., whether 
it is the 1st, 2nd, 3rd, or 4th new moon, and so on, and then under the new moon in question 
we look out the “interval” opposite the number of the given nakshatra. The next step is 
to deduct from the interval so found the equivalent (according to the Correction ‘lable in 
Table XI) of the time of occurrence of the first new moon in the Solar Year (given in Table X), 
The result, added tothe date of the New Moon, gives us the mean ending moment of the 
nakshatra. If we wish to have the absolute ending moment, we take the equation for the 
nakshatra (Table 1X, to /) corresponding to the moon’s anomaly, and if we wish further to 
have the absolute ending moment in local time, we add or subtract the corrections according 
to Table XIII for the given latitude and longitude. 


39. Suppose -we want the ending moment of Nakshatra Mila in Lunar Ka&rttika 
A.D. 1910, we proceed as follows :— 


( ’s Anomaly 
Days. Days. 
First New Moon in Solar Year (Table X) ... 25°9134 0°535 
Add for Karttika New Moon ye 177°1835 11°856 
Add commencement of Solar Year ( , +)... April 13°2080 
Days from Apri] 1 A.D. 1909... 216°3049 
“Interval” corresponding to No. 19 
“Mftla” Nakshatra under Karttika (No. 7 Days. 
New Moon)—Table XI ve - 6'1853 
Deduct equivalent of 25°9134 accord- 
ing to the correction table in Table XI. 
Days. 
Equivalent of 25 =1°8700 
, ‘91 == 0681 
‘ 0084 = ‘0002 
- 25°91384 = 1'9583 —1'9388 
+ 41970 + 41970 + 4197 
Days from Aprill ...  220°5019 16°588 


Nakshatra equation (Table IX-) for 
anomaly of 16°588 days is +2465 wi sai «= 2465 


———— 


220°7484 days from Ap. 1. 
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; 4 
That is (by Fables VIII and XIX) 44 ghatikas 54 palas after mean sunrise on 
6th November, A.D. 1910. 4 


N.B.—For the years A.D. 1840 to A.D.1919 we can get the ending moment of any Nakshatra yet more quickly 
from Tables XI and X11 in the following manner :— 


days gh, palas. d. gh. P. 

(Table XI) Karttika New Moon 1910, Mavemhty 9 18 18 C's Anom. 12 23 28 
. gh Pe 
Nak. interval No. 19 (Table XI—A, col. VI) 6 8 7 
Deduct for Nak. 1910-11 (Table XII, last col.) —1 56 18 


—_—_—— 


iP 11 49 4 11 49 4 11 49 


6a; 47 16 35 17 
Nak. Equation for (’s Anom. of 16 d. 85 gh. 17 p.(Table LX-/) + 14 50 


—— 


6 44 57 
The ending moment is Nov. 6, 44 ghatikas 57 palas after Ujain sunrise; which only 


differs by 3 palas from the result above arrived at. 


42. If we want this in local time, say at Tanjore (Lat. 11°) we have to add as 
correction, according to Table XIII [Lat. 11° (Tanjore)—208th day of Hindu Solar Year, on 
6th Nov., when the Solar Year,commences on 138 April ]|+994 seconds of time =41 palas. 


44 ghatikas 54 palas+41 palas =45 ghatikas 35 palas, after sunrise at Tanjore on 
6th November, A.D. 1910. 


This is the absolute ending moment of ‘“‘Mdla” Nakshatra in Lunar Karttika, 
A.D. 1910 (Kaliyuga 5011), according to the Surya Siddhéinta. According to Mr. Srauti’s 
Panchangam, which is based on the Greenwich Nautical Almanac, the absolute ending 
moment is 52 ghatikas 24 palas and according to the Kanjanur “ Panchaéngam (No. 28)” 
itis 47 ghatikas 16 palas. 

43. Suppose that in the same month we required to knowthe ending moment of 
No. 138 “ Hasta” Nakshatra, instead of No. 19 “ Mala”, we would have to take the 
“Interval” in Table XI for No. 13 and deduct therefrom the equivalent of 25-9134, #.e., 1:9383, 
which is the same for all months and all nakshatras throughout the Solar Year 1910 A.D. 
Against No. 13 under the 7th New Moonin Table XI there are two “ Intervals”, i.¢., 0°0638 


and 27°3854, We take the second interval as we cannot deduct 1°9383 from the first interval. 
Nakshatra Interyal. 


Days. (’s Anomaly, 

ae ‘535 

27°3854 216°3049 11°856 
—1:9383 (Annual Nak. Corrn.) 

25°4471 + 25°4471 + 25°447 

241°7520 37°838 

— 27°555 (1 an. month.) 
| 10°2838 
Nakshatra equation for (’s anom. of 10°283 days —"2915 : 
(Tab. IX—/,) 


241°4605 days from Ist Apri, #e., 


(by Tables VIII and XIX) 27 ghatikas 38 palas after mean sunrise on 27th November, 
A.D. 1910. 
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44. Lastly, if we want the ending moment of No. 15 “ Svati” Nakshatra in the 


_ Same month, we find two “intervals” for No. 15 in Table XI, from each of which 1°9383 can 
be deducted. In other words, there will be two “ Svati’s” in Lunar Karttika 1910; one about 


2°08 munus 1°94 or at ‘14 0f a day after new moon and the other at 29°41 meas 1°94 or 27°47 
days after new moon. The equation for the mean anomaly of the first Svati will be that for an 
anomaly of 053+ 11°86+°14=12°53 days: in this case the equationis—‘118. The absolute 
ending moment of the first Svati will be -305+°14-—°118=°327 or 19% ghatikas after mean 
sunrise on the new moon day, 2.¢., the 216th from 1st April, or 2nd November, A.D. 1919. 

The equation for the C’s mean anomaly at the ending moment of the second Svati 
will be that for (0°53 + 11-06 + 27°47 — 27°55)=12°31 days ; that is, by Table IX-7, the equa- 
tion will be —°138. 


The absolute ending moment of the second Svati will then be 
216°3049 
27°-47-—"138 = 427°332 


a ee 


243°6369 days from April 1, 
t.e., (by Tables Vliland X1X) 38} ghatikas on 29th November, A.D. 1910. 
This is midway between Mr. Srauti’s time (363 ghatikas) and the “ Kanjanur” 
time (41 ghatikas) for the nakshatra in question. 


~ N.B.—We have not corrected our yesult for loval time, 


45. Besides the system of the division of the mvon’s path among the stars into 27 
equal nakshatra spaces, there are two others, called Garga’s system and Brahma’s system, by 
which the sidereal month of 27°32166 days is divided into 27 convenient but wequal stages. 
Our Table III gives the collective duration of the nakshatras according to the unequal systems, 
and the ending moment of each nakshatra according to either of these systems can be 
found by adding the corresponding collective duration to the ending moment of the last 
Nakshatra Revatt, which should be first determined. We have also given in Table III the 

_s of the deities presiding over the several nakshatras. 


46. It is sometimes found that an eatra Nakshatra Ab/yit is interpolated between 
Nos. 21 and 22. Its duration is shown in ‘Table III in the column dealing with “ Brahma’s 
System”. 


—_———_—_— 


CHAPTER VII. 
YOGAS. 


47. <A yogais the time during which the sun and moon together accomplish 
13 degrees 20 minutes of space. There are thus 27 yogas which together make 360°. 
The names of all the yogas are given in Table III, from which it will be seen that the 
collective duration of 27 yogas is 25°42022 days. 


48. Unlike tithis and nakshatras, the yogas do not represent the stages of the 
actual motion of any heavenly body or ofa set ofheavenly bodies. They are thus the result 
of a mathematical rather than of an astronomical conception. If we draw a line 

——— 
where a represents the motion of the moon in a given time and 6 the motion of the sun in 
th- same time, it follows that a—@ is the moon's elongation or the space gained by the 
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moon over the sun in the given time. If we regard separately the spaces travelled by ae 
sun and the moon in this time, we might say that together they have done a+ 6. - 
a+6, then, is the yoga, while a—é is the tithi. To derive the yoga from the tithi, we make 
use of the formula ; 

| a—b+2b= Yoga. 
just as we derived the nakshatra from the tithi by means of the formula a—6+6. (Sec, 36 
supra.) 


49. Supposing we want to determine the yoga current at the ending moment of 
the tithi for 27th icy 1910, we proceed as follows. We have found swupra (Sec. 33) 
that the 18th tithi ended at °2479 day on 27th February,. 1910, and that the corresponding 
solar day was 320°30 days, while the corresponding moon’s anomaly was 12°324 days. 


In accordance with the formula a—6+26, we add twice the sun’s longitude to the 


tithi. 
The sun’s longitude for 820°30 days is calculated as follows :— 
For 320 days (last column of Table VIII) ...  25°6960 
For °30 day (lable V, sun’s longitude) Je 0242 
25°7202 
Multiply this by 2 a va 51°4404 
Deduct completed lunation ... ‘on 29°5306 
21°9098 
Add equivalent of 18 tithis (fable II) iw 17°7183 
| 39°6281 
Deduct completed lunation ... ae 29°5306 
10°0975 


The yoga corresponding to this lunation space is the 190th, 1.e., Ganda, 


(Table III) whose space ends at 10°9372 


This, therefore, was the yoga current at the ending moment of our tithi, 
WV.B.—Or as in Sec, 37, the sun’s longitude way be calculated directly from table XVII A and C thus :— 


Sun’s longitude for 320 days 813°2534° 
Do. 30 day "2957 
313°6491° 
Twice ©’s longitude wa ss said ssp ves = 627°0982° 
Add tithix12... wet ae At < a a= 216° 
843-0982 
Deduct completed circles... i = eis — 720° 
(’s Yoga longitude 193-0982 


From the Eye-table we see that the current Yous was Ganda. 
Easy Method for Yogas. 


baer 51. A very simple method of determining the ending moment of any Yoga is 
indicated in Table XI which is to be used in precisely the same manner for Yogas as 
for Nakshatras. We proceed to show how Table XI should be used for Yogas for any year, 


any lunar month, and any yoga. We take the solar year, A.D. 1910-11, the Lunar month 
Karttika, and Yoga “Ayushmat”. 


For the year 1910-11 A.D., the correction corres ponding to 25°9134 (first new’ moon 
in solar year) according to the Yoga correction table, is determined as follows 


Correction corresponding to 25 = 3°4797 
9 r ‘91 = +1267 
9 * 0034. = 0005 


eee 


3°6069 
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In Lunar Ka&rttika, A.D. 1910, there are two yoga “ intervals" for No. 3 “ Ayush- 
mat ”, from each of which 3°6537 can be deducted. Let us calculate the mean and absolute 
ending moments of each of these “ Ayushmats ”. 


( ’s Anoni. 
Days. Days. 
First New Moon in solar year ie ms ... 20°9134 0°535 
Add for Karttika New Moon (Table X) i ee” 197486 11-856 
203°0969 12°391 
First No. 3. Yoga: Interval aS 3°8846 
Correction... — 3° 6069 
Net Interval ies sive 105. ee + ‘2777 — + 878 


203°3746 12°669 


Commencement of solar year re .. Ap. 18°2080 _ or 12, 40gh., 10 p. 
@’sEqn. + gh. Bop. 


Ap. 216°5826 120, 4ggh. 5p. 
(1) ©’s Yoga Equation for Anom. of 203°3746 or 216d. 34gh. 55p. 
days, t.¢., 203d., 22gh. is, by Table IX—z, 
+ 7gh., 5Dp. 
(2) c's Yoga Equation for Anom. of 124, 48gh. 
! 5p- Is, by Table IX-1,-—5gh. 10p. 
(3) Sum of ©’s + C’s Equations = 2gh. 45p. + gh. 4p. 


——= 


em en 


216d., 37gh. 42p. from 1 April, 
t.e. (by Tables VII and XIX) 37 ghatikas 42 palas after mean sunrise on 2 November, 
A.D. 1910 (Lanka time). 
This is the absolute ending moment (according to Sfirya Siddhanta) of the first 
Ayushmat Yoga in the lunar month of Karttika, Kaliyuga 5011 (expired). 


52. For the second “ Ayushmat ” yoga of the same lunar month, we proceed as 


follows :— 
C 's Anom. 
Days Days. 
Karttika New Moon ss 203°0969 12°381 
Net “interval” for No. 3 yoga : i 
From 29°3048 
Deduct yoga correction 
for the year —-3°6069 
25°6979 25°6979 25°698 
228°7948 38°079 
or 228d., 47gh, 4p. 97-555 
Commencement of solar year April 13°2080 or 18d., 12gh. 29p. 10°524. or 
242d., Ogh. 10p. 10d,, 31gh. 30p. 
Add. 
(1) ©’s Yoga Eqn. are [X-1) for 228d., ©’s Eqn. 4 Soh, 12p. 
48gh. is + 5gh. 12p cheniemetnenasitietigemione 
10d., 36gh. 42p. 
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242d., Ogh., 10p. 
(2) By Table 1X-s, C's Yoga Eqn., for 
10d., 86gh., 42p. is—l5gh., 8p. 
(3) Sum of ©’s and C’s Yoga Equations= — 9gh. 5é6p. 
—9gh., d6p. 


241d., 50gh. 14p. from 1 April, 


te.,(by Tables VIII and XIX) 50 ghatikas 14 palas after mean sunrise on 27 November, 
A.D. 1910. 


53. For the years A.D. 1840 to A.D. 1919 yogas may be calculated very readily by 
means of Tables IX-7, XI-A, and XII. Thus, for *‘ Vyattpata” yoga in April, A.D. 1910:— 


©’s An. (’s An, 
d. gh. p. d, gh. p. d. gh, p. 
Table XII, Chaitra new moon, A.D. 1910, April 9 35 27 361 38 30 26 6 48 
d. gh. p. 
(Table XI-A, col. XII, (Chaitra follg. Adhika masa) 
Interval for No. 17 “ Vyattpata” yoga 17 49 25 


Deduct Yoga correction for the year (Table XIJ) 1 0 45 
16 48 40+16 48 40 164840 16 48 40 


ene 


Tab. [X-1.©’s Yoga eqn. for 13d. 11g.--8gh. 25p. 2624 7 878 27 10° 42 55 28 
* 369 15 30 ft 27 35 20 

” (’s Eqn. for 15d. 13gh. 43p. + 7gh. 40p. —— 

: ; = Race E 13 11 40 iS 22 6 


ee 


Sum of ©’s and (’s Eqns. —Ogh, 45p. — 0 45 = 8. 
_ ——--— (©’s Eqn.) 

April 26 238 22 — 
15 138 48 


That is, “ Vyattpata” yoga in April 1910 ended at 23 ghatikas, 22 palas after mean 
sunrise on 26 April, 


54. Yogas in their astronomical sense are not very much in use at present, but 
certain astrological yogas (Amritayoga, Siddhayoga, Maranayoga) are much more in use, 
being based on combinations of Nakshatras with certain week-days. 


Apart from inscriptions in the Vikrama Era, where yogas are freely cited, one 
hears of the yoga proper in such auspicious combinations as the following :— 


Kapila Shashthi, i.e., the combination of Bhadrapada Krishna Shasthi (in a year 
in which either Bhadrapada or some previous lunar month is adhtka) with 
Nakshatra Rohini and Yoga Vyatipita on a Tuesday. The combination 
is proverbially rare and supposed to be very difficult to foresee, but it can 
be easily predicted by means of the present. method. Look in Table X 
for Bhadrapada mean new moon (ina year having this or some previous 
month as adhika) falling on a Wednesday, mean ending moment being less 


* lhe deduction of the period of an entife solar year is made here. 


+ The deduction of the period of an entire anomalistic lunar month is made nere. 
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than 50, and calculate Rohini Nakshatra and Vyatipata Yoga for that 
month. Of course the tithi, the nakshatra, or the yoga may fall on Monday 
or Wednesday, and then there will be no Kapilashasht:. 


N.B.--In A.D.17, A.D.198, A.D.396, A..440............A.D, 1513 these were Kapilashashtis : none between A.D. 
1840 and A.D. 2000. Let the student try A.D. 1736 and A.D, 1787. 


Ardhodaya yoga, i.e.,a combination on a Sunday by day-time, of Nakshatra Rohini 
Yoga Vyatipata, and Migha amavasya (t.e., the amavasya at the ed of lunar Magha). 


Champa Shashthi, i.e., a combination on a Sunday or Tuesday of Margasira‘$ukla 
Shashti with Nakshatra Satabhishaj and Yoga Vardhriti. 


Mahéimahé Varuni, i.e., a combination of Phalguna krishna trayodaést with Satur- 
day and Nakshatra Satabhishaj and Yoga Subha. 


Dasahari, i.e., a combination in the forenoon of /yeshtha Sukla daSamt with Wednes- 
day (or Tuesday) and Nakshatra Husta and Yoga Vyatipata. 


Mahdsivardatri, i.e, Magna krishna chaturdast combining at midnight with Sunday 


or Tuesday and Yoga Siva. 
N.B.—See further Chapter XVI below. 


CHAPTER VIII. 
KARANAS, AHAS AND TYAJYAM. 
Karanas. 
55. The list of Aaranas is given in Table III. Every tithi is divided into two 
_karanas, and the ending moment of the second of every set of two karanas coincides with 
the ending moment of atithi. For the other karana all we have to do is to add half a tithi, 
*49217 day, to the last mean tithi, as well as to the corresponding solar and lunar anomalies 
and calculate from these data the absolute ending moment of the karana, 


Thus on 27 February 1910 the mean tithi (18th) ended at ... ‘2479 day. 
For the 37th karana (Bava) add ae ‘ae fi» ee 
‘7401 day 
days. days. 
Sun’s anomaly 320°30 Moon’s anomaly 12-324 
‘49 492 


320-79; ©’s Eqn. +°1501, 12°816+°150=12°966 
’s Equation— 0840. 
m of the equations +*1501—0840 = ie oe = = + 0661 


heutteteteteemeemee al 


8062 day 
te., the karana Bava ended at 48 ghatikas 22 palas on 27 February 1910. 

56. Properly speaking, two karanas ought to be shown in the panch&ngam, 
corresponding to every tithi: but the panchAngams in practice mark only that karana 
whose ending moment is 30 ghatikas or less from sunrise. If the tithi itself ends at 
80 ghatikas or less from sunrise, the same ending moment is entered in the panchéngams 
against both tithi and karana. In the above case, #¢, 27 February 1910, the 36th 
karana Vishti (called Bhadra in the Tamil country) will be found marked in the panchan- 
gams as having the same ending moment as the tithi. 
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Ahas and Tyajyam. 
57. Having discussed the five component parts of a panchangam proper, viz., 
vara, tithi, nakshatra, yoga and karana, it remains to notice two other entries usually found 
in a line with the first five, vz. the ahas and the tydjyam. 


58. The ahas or duration of daylight is simply the normal period of daylight in 
India, viz., twelve hours or 380 ghatikas, with the corrections for sunrise and sunset, deduced 
according to the rules to be presently laid down (Chapters IX and XI). Thus, if on a 
particular day the sun rose at 5-25 a.m. and set at 6-20 p.m. the ahas would be 12 hours 
+ 85' +20’ =12 hours 55 minutes, or 32 ghatikas 18 palas. (Tables XX and XIX,) 


59. The ¢tyajyam (lit, portion to be abandoned for purposes of business) is a 
definite portion of the total duration of each nakshatra, which portion is considered inaus- 
picious. If the ¢ya@jyam, always reckoned from the first moment of each nakshatra, ends by 
day, it is called a day-tyAjyam, and if it ends by night, it is called a night-ty&jyam, and in 
the latter case it is usual to deduct the ahas and state that the tyajyam ends so many 
ghatikas and palas after sunset. 


60. The following are the fractional parts which are tydjyam for the several 
nakshatras :— 


Tyajyam. 

1 Asvini (five-sixths) ... 3 16 Visakha (seven-thirtieths) res cae 
2 Bharani (two-fifths) ... 3 (Tam. Visakam) 
3 Krittika (one-half)... pe nae 47 Anuradha (one-sixth) ... i we 2 

(Tam. Kiruttigai) (Tam. Anusham) 
4 Rohini (two-thirds) = 2 18 jyeshtha (seven-thirtieths) em see oy 
5 Mrigasira (seven-thirtieths) oe * (Tam. Ketta1) 

(Tam. Mirugasiram) 19 Mula (one-third) — ot  Oe8 
6 Ardra (seven-twentieths) ‘ ds (Tam. Mulam) 


(Yam. Arudra or Tiruvadirai) an 20 Purva Ashadha (two-fifths) ... ies 


7 Punarvasu (one-half) ... 3 (Tam. Puradam) 
8 Pushya (one-third) a mone 214 Uttara Ashadha (one-third) ... ine * 
(Tam. Pusam) (Tam, Uttiradam) 
9 Aslesha (eight-fifteenths) ; ons py 22 Sravana (one-sixth) a tae 
(Tam. Ayilyam) (Tam. Tiruvonam) ; 
10 Magha (one-half) Dy is ets 23 Sravishtha or Dhanishtha (one-sixth) ... 2 
(Tam. Magham) (Tam, Avittam) . 
114 Purva Phalguni (one-third)... ie 9 24 Satabhisa) or Satataraka (three-tenths) ... 8, 
(Tam. Puram) (Lam. Sadayam) 
12 Uttara Phalguni (three-tenths) ... we 5 25 Purva Bhadrapada (four-fifteenths) wee ots 
(Tam. Uttaram) (Tam. Purattadi) 
13 Hasta (eleven-thirtieths) on 0 $3 26 Uttara Bhadrapada (two-fifths) os ae 
(Tam. Hastam) (Tam. Uttirattadi) 
14 Chitra (fourteen-fifteenths) Pe oe | 27 Revati (one-half) ae T sek ee 
(Tam. Chittirai) 
15 Svati (seven-thirtieths) “ ws 35 


N.B.— Authorities differ as to the tyajyam for certain of the nakshatras: for instance, My. Srauti has informed the 
author that his tyajyams for nakshatras Nos. 18, 14, and 19 are Fo» F, and 14 (instead of 11, 14, and 3) Tespectively, 


0) 15) 
61. The method of working out the tydjyam is simple. We take the total 
duration of each nakshatra from the ending moment of the previous nakshatra up to its own 
ending moment and cut off the tydjyam. 
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Thus, according to the table in section 175 on 12 July, 1910, Nakshatra Uttara 
Phalgunt ended at Madras at 51 ghatikas 50 palas. 


On 18 July 1910, the next Nakshatra Hasta ended in the same latitude at 
56 ghatikas 30 palas. 


The total duration of the Nakshatra Hasta was, therefore, 64 ghatikas 40 palas, 
i | 
30) 


] ; 
Now, o of 64 ghatikas 40 palas=11x(2 ghatikas 9 palas)=28 ghatikas 39 palas. 


The tyajyam for Hasta is 


. The ty&jyam for Nakshatra Hasta ended on 
12 July 1910, 51 ghatikas 50 palas 
+23 ghatikas 39 palas 


13 July 1910, 15 ghatikas 29 palas, which was a day tydjyam. 
Again, on 20 July 1910, Nakshatra Mfla ended at 31 ghatikas 56 palas. 
On 21 July 1910, Nakshatra Pfiirva Ashadhaé ended at 35 ghatikas 36 palas. 
“. Total duration of Parva Ashadha was 63 ghatikas 40 palas, 
of which-the tyajyam was :, t.0., 2X(12 ghatikas 44 palas)=25 ghatikas 28 palas, 


e 


.. Tyajyam for Mala ended on 20 July 1910 at 57 ghatikas 24 palas ; 

which, being night-time, we deduct the ahas, 31 ghatikas 27 palas (arrived at in 
accordance with subsequent rules regarding sunrise and sunset) ; 

.. Ty&jyam ended at 25 ghatikas 57 palas after sunset on 20 July 1910, and was a 
night tydjyam. 

Our tydjyam will, of course, differ from that entered in other panchangams exactly 
in proportion to the difference between our ending moment and that of other panchangams 
for Nakshatras. 


CHAPTER IX. 
SUNRISE. 
62. As explained in sections 130, 134, Part II “ Use of the Tables”, all Indian time 
is reckoned, in the first instance, from Lanka sunrise, and corrections are then applied so as 
to arrive at the time reckoned from local sunrise. These corrections are three in number :-— 


(1) A correction for terrestrial longitude ; 
(2) A correction for equation of time ; 
(3) A correction for the sun’s tropical longitude. 
63. To understand the nature of these corrections, we shall give in popular 
language the astronomical theory of local time, as applied by Indian Astronomers. 
(1) Correction ror TERRESTRIAL LONGI1 uvE.—If the sun moved uniformly along 
the celestial equator, a\] places on earth would have sunrise at exactly 6 a.m., 
local time, On this supposition local time for any moment of the day could 
be deduced from Lank& time by adding or subtracting four times as many 
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minutes of time as there are degrees of longitude between Lanka (or 
Ujjain) and the given place. The longitude of Ujjain being 76° East of 
Greenwich, any place whose longitude is more than 76° from Greenwich has 
a positive correction, and any place whose longitude is less than 1o* has a 
negative correction for terrestrial longitude. For example : the longitude of 
Madras being 804° East of Greenwich, 1.¢., 45° more than Ujjain, local time at 


Madras is obtained from Lanka time by adding 43° x 4'=18 minutes of time. 


N.2B—A meridian of terrestrial longitude makes a revolution oi 360° in 24 hours, that is, it revolves 1° in 24 x 60 
+860=4 minutes. ‘This interval of 4 iminutes may Le called the time-difference corresponding to degree of terrestrial 
longitude. 


The Time-D1rrERENCE or correction for terrestrial longitude for nearly 200 import- 
ant places in India (their importance being gauged by their population according to the 
Census Report of 1901) is given in Table XIII-A, pages 189, 190. The correction is given in 
seconds of time which can be converted into falas or vinadis by simply dividing the correc- 
tion by 24. 

(2) CorRECTION FOR Equation oF TrmE.—The sun does not move uniformly through- 
out the year, as we know from Table IX-c and Table XVII-A. Hence, for each 
day of the solar year, we have to apply a correction which depends on the 
day's equation of the centre. The correction for each day of the solar year 
on account of the equation of time is givenin Table XIII and it is expressed, 
like the first correction, in seconds of time. 

(3) CORRECTION FOR THE Sun’s Tropica, LoneirupE.—The sun does not move along 
the equator, as in our first supposition, but along the ecliptic; and therefore 
it is only at the points where the ecliptic cuts the equator, ze., at the moments 
of vernal and autumnal equinox that the first supposition holds good. At 
oiher times of the year, a correction has to be applied, depending on the 
sun’s tropical longitude, ze. on his distance from either equinox measured 
along the ecliptic. 

64. Now, how are we to determine the sun’s tropical longitude? The longitude 
that is given by the day of the Indian solar year is a sidereal longitude, #.¢., the longitude of 
the sun measured from a fixed point of the ecliptic, which fixed point was the true vernal 
equinox about A.D. 500 or Kaliyuga 3600. Every year since then, the vernal equinox has 
been moving further and further away from that fixed point, and the sun’s tropical longitude 
for any year subsequent to 3600 Kaliyuga must be found by adding to his sidereal longitude 
3 degrees for every subsequent period of 200 years,* In this portion of our treatise degrees 
are always converted into days, and for the purpose of Sarya Siddhanta tithis, the 
tropical longitude for any day in any year is determined 6y adding to the day of the solar 
year \ day for every 64 years expired since 3740 Kaliyuga (A.D. 639). Other Siddhantas give 
the precession as 1 day for every 60 years, which is more correct than 1 day for every 64 years 
(see Sec. 277). 


[65. By reckoning 3740 Kaliyuga and not 3600 Kaliyuga as the date of coincidence of the sid 
. - . * . ere 
tropical longitude, we eliminate the Sodhya of 2:1707 days (Surya Siddhanta) ; dicawten we sould 
have to deduct the Sodbya from the day of the solar year in order to arrive at the sidereal longitude 
and then add to the sidereal longitude so arrived at as many days as there were periods of 64 years 
sinte 3600 Kaliyuga. (2°1707 X64=139-9248, which is nearly 140.) 
* This is the correction for precession of equinoxes. The addition to be made to Indi i i 
7 | ; Kes. ; dian siderea] longitud 
account of the precession of equinoxes is given in d si i > g i. “Bs 
various epochs from A.D, 520 to-A.D. “ty ae egrees In sec. 284 under “ Platnetary Chronology ” for 
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66. ‘The present is perhaps the best occasion in a popular work of this description for explaining what is 
meant exactly by the Sediya when applied to the sun’s sidereal longitude. The sun’s equation of 
the centre, according to ‘lable XVII-A on 0 day of the solar year, is +2:1378 degrees, which, by 
Table VII (b) is the sun’s motion for 2°17 days. 


In other words, when the mean sun is at 0 day of the solar year, the actual sun has already done 2:17 days 
journey of his annual course. ‘Therefore, whenever we wish to express in days the sidereal longitude of-the true or actual 
sun, i., his distance from the position he occupied on O day of the mean solar year, we deduct the Sodhya of 
21707 days from tbe day of the solar year we are at. 


67. For the year A.D. 1919 the tropical longitude is found by adding to the day 
of the Solar Year ee oe —, 1.€., exactly 20 days, and this addition holds good for 64 
years, t.¢., for 32 years before and 32 years after A.D. 1919 or from A.D. 1887 to A.D. 1951. 
In Table XIII the correction for Tropical longitude which applies to the year A.D. 1919 is 
assumed to apply to the whole period of 80 years from A.D. 1840 instead of only to the period 
of 32 years from A.D. 1887. ‘There is no great error in this assumption. 


: 68. For 30 important places in India, including one for every degree of N. Latitude 
between 8° and 35°, and also Calcutta and Bombay which are dealt with separately at pp. 183 
to 188, the total of all the three corrections is given in Table XIJI for each day of the solar 
year. Further, the same table gives the equivalence of English and Indian solar dates for 
all solar years which commence on the 18th April; for other years we must make a 
deduction or addition according as the Indian solar year in question commenced after or before 
18th April. 

69. With these elementary notions on Time, we are ready to work out quite accu- 
rately (according to the Siddhantas) any problem in local time. We shall work out, by way 
of illustrations, the somewhat formidable array of problems which are presented in Professor 
Jacobi’s learned article in Vol. II of the Epigraphia Indica. 

(i) Kaliyuga 4128 ; 4 Bhadrapada (Bengal solar month) ; place Ratnacir» 17° N. Lat.) 
Correction (1) for terrestrial longitude; — 34 vinadis. (We do not use this 
correction.) 


Correction (2), equation of time: for 4 Bhadrapada, #.c., the 129th day of solar 
year, in 17° lat. +425 seconds. 
Correction (3), tropical longitude for Kaliyuga 4128, 4 Bhadrapada: the number 
. 4128-3740 388. 
of days to be added to 129 is——_gy-—_ = Gy =© Now, 129+6 being 135, 
it follows that 


correction (3) is that for the 135th day, 17° N. Lat., #¢.,+ 746 seconds. 
Total of the corrections (2) and (3) is + 425 + 746 = + 1171 seconds =r or 49 
vinadis. 
N.B.—Corrections (2)+(8) are sufficient for determining local sunrise: in this case 
the result “ +49 vinadis” means that on the day in question the sun rose at Ratnagiri 49 
vinadis or 20 minutes before 6 a.m. [Result arrived at by Professor Jacobi, 50 vinadis which 
is also 20 minutes of time. | 
(ii) Kaliyuga 4325, 4 Margasira (Bengal solar month), SRinaGAR, latitude 34°, 
Correction (1): —8 vinadis. (We do not use this correction.) 
Correction (2): + 437,seconds (220th day.) 
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; 325—3740 
Correction (3): For 220 4 = 5 = 
the correction is — 2248 seconds. 


Total of corrections (2) and (3): +487 — 2248 sec.——1811 seconds=—75 vinadis. 
[Professor Jacobi arrives at the result — 74 vinadis. | 


585 
64 


~ 220 +20? — 220+ 9= 229 days, 


(iii) Kaliyuga 4128 ; 7 Jyeshtha (Bengal solar month); ALicaru, latitude 28°. 


Correction (1), +14 vinadis. (We do not use this correction.) 

Total of corrections (2)+(3):+ 2285” 

- =95 vinadis (94 vinadis according 
to Professor Jacobi). 


Correction (2),— 291 seconds (37th day). 
Correction (3), + 2576 seconds (43rd day). 


(iv) Kaliyuga 8585; Ashadha swk/a 12 (lunar month), Eran, 24° N. Lat. 
See Part III, sec. 264, p. (92) of the text. 


70. The reader should note carefully when the total of all ¢hree corrections 
should be used and when the total of corrections (2) and (3) will suffice. When we merely 
want to know by how many seconds /oca/ sunrise preceded or followed 6 a.m., we should 
simply add up the second and third corrections, for here there is no need to consider the effect 
of terrestrial longitude. If the total correction is positive, sunrise precedes 6 a.m.; if the 
total correction is negative, sunrise is later than 6 a.m. The first three examples above 
illustrate this aspect of the problem. 


When we want to know how many seconds should be added to or deducted from 
the ending moment of a #tht or nakshaira, of which we already know the Lanka tiie, z.¢., 
the time relatively to Lanka sunrise, we should sum up all ¢hree corrections, and if the sum 
is positive we should add it to Lanka time, while if the sum is negative it should be subtracted 
from Lanka time. 


For examples, see the tables for determining the local Madras time of the ending 
moments of 30 tithis and 27 nakshatras in sections 167 and 1785, Part Il tz/fra. 


CHAPTER X. 
LAGHNA. 


71. Closely analogous to the calculation of sunrise is that of the /aghua, i.e., the 
portion of the ecliptic which appears at the eastern horizon at a particular moment of the day, 
At other times we might require to know the moment of the day when a particular portion of 
the ecliptic will be laghna. An example of the first kind of problem is :-— 


“ What is the laghna at the moment of a person’s birth” ? 


N.B.—'the portion of the ecliptic whichis daghnaor “cut” atthe horizon at any given moment is 
ordinarily referred to as “ the laghna”. 


An example of the second problem is :— 


= 


“ At what moment of a day, suitable for marriage, will a particular sign of the — 


zodiac be laghna, so that the hour as well as the day most suitable for marriage may be 
determined” ? 

The best exposition of the Laghna is that given by Professor Jacobi at pp. 189, 190 
of the Jndian Antiguary for 1900, Vol. XXIX. A slight adaptation of Professor Jacobi’s 
rules will be necessary to suit ovr Sunrise Table XIII. 


(29) 
72. The Rules are :— 


(1) Calculate the time-difference for the interval of space between the sun 
and the portion of the ecliptic which is laghna. 


(2) Apply the necessary corrections for tropical longitude. 


73. Problem J.—At how manyghatikas and palasaftersunrise was the 165th degree 
of the ecliptic (t.e., the 15th degree of the sign Kanya vide Eye-table—) /aghna on the 6th 
Jyeshtha (Bengal solar month) in Kaliyuga 4000, Latitude 20° North? By Table VIII, the 
end of 6th solar Jyeshtha was ‘60+ 30°93 +4 6=87°53 days from the first day of the solar year. 


(V.B.—We add -60 on account of the commencement of the solar year according to Table X—Surya Siddhanta). 
Now, the sidereal longitude corresponding to any day of the solar year is found from 
Tables XVII-A and XVII-C (Tables, p. 207 208) thus:— 


©’s Long. for 37 days of the solar year (Table X VII-A). 34°32° 
©’s Long. for 53 day (Table X VII-C) as oF 52 
34°84° 


For the present purpose we take the nearest whole degree, z.c., 35 degrees. 


The interval in space between 35° and 165°=130°. 
Now 3602 of the ecliptic rise above the horizon in 1 day or 60 ghatikas. 


, 130K 60_ 5, 2 
*, 130° Fi i, egg eel 
“130 is a 360 3 ghatikas 
=21 ghatikas 40 palas. 
In other words, the 165th degree of the ecliptic was /aghna about 21 ghatikas 


40 palas after sunrise on the day in question. 
74. Next, we proceed to apply the corrections for tropical longitude. 


The difference between the tropical and sidereal longitude of the sun for the 
year 4000 Kaliyuga= S70... 4 days. Now 37°53 days + 4days=41°53 days. 

The correction for the tropical longitude of the sun is that pertaining to the 41st 
day in Table XIII, p. 165, under latitude 20°, #.e.,+ 1865 seconds. 

For the correction for tropical longitude of the laghna, i.e. sidereal 165° of the 
ecliptic in Kaliyuga 4000 we have to determine the day when the sun accomplishes 165° 
of the ecliptic, which is determined as follows from Tables XVII-A and XVII-C :— 

(Table XVII-A) 169 days = 164-439 
(Table XVIU-C) ‘58 day = ‘57° 


169°58 days = 165° 
We add 4 days to 169°58 days for tropical longitude in the year 4000 Kaliyuga. 
Total 173°58 or 174 days. 


The correction for tropic 
165°, or tropical 174 days, is, + 151 seconds. 


al longitude corresponding (in Kaliyuga 4000) to sidereal 
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We add this correction with the sign reversed to the first :-— 
+ 1865—151=1714 seconds= +72 palas. 
Adding this correction to the approximation first arrived at, we have 
21 ghatikas 40 palas. 
+ 1 ghatika 12 palas. 


22 ghatikas 52 palas. . 

This was the moment (according to Professor Jacobi, doc. cit.) when the 165th degree 
of the ecliptic was /aghna on the day in question. 

N.B.—Ffirsily, we had to convert 165° of the ecliptic into days in order to apply 
Table XIII, which expresses the various portions of the ecliptic as days of the solar year. 

Secondly,.we reversed the sign of the correction in the case of the /aghna because 
what we wanted was the difference between the corrections on account of the tropical 
longitude of the sun and of the /aghna respectively. 


75. Second Problem,—* What portion of the ecliptic was /aghna on the same day 


at 20 ghatikas after sunrise” ? 
We have seen that the Solar 6th Jyeshtha corresponds to 35° siderailh longitude. 
360 


Now, a time-difference of 20 ghatikas answers to an interval in space of 20 x ut 
120 degrees. 

-- The portion of the ecliptic which was Jaghna at 20 ghatikas after sunrise 
was (roughly) 120° + 85°=155° or the 5th degree of the 6th sign Aanya (vide Eye-table for 
the longitude corresponding to the different Rases). 

This is enough for all ordinary calculations of laghna. 

lf we wish to be quite accurate, we proceed as follows. The correction for tropical 


longitude of the sun on the day in question was, as we have seen, + 1865 seconds. 


The correction for the tropical longitude of the /aghna, 1.e., 155° of the ecliptic 
must be found by applying Tables XVII-A and XVII-C. 
(Table XVII-A) 159 days =154°57° 
(Table XVH-C) 44 day= 43° 


159°44 days= 155°00° 
Add for tropical longitude 4 days 


163°44 days. 

The correction for tropical longitude pertaining to the 20th degree of latitude and 
the 163rd day (in Kaliyuga 4000) 1s (by Table XIII) + 3383 seconds. 

We add this wth sign reversed to the first correction : 

+1865 -—338= 4+ 1532= + 64 palas. 

In other words, on the day in question, the 155th degree of the ecliptic was laghna 
at 20 ghatikas p/us 6+ palas. 

We want, however, the degree of the ecliptic which was /aghna at exactly 
20 ghatikas after sunrise. 


ae 
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76. The annexed small table adapted from Prof. Jacobi's Table of udaydsus in 
Vol. 1, Ep. Jnd., enables us to accomplish this stage of the problem. 

We learn from this table that in the 20th degree of latitude the 6th sign of the 
zodiac (Kany&, with which we are concerned) takes 257 seconds to rise one degree above 


the horizon. 


BEBO ce 
557 = 59611 


or (by Table XX) 5 degrees 57 minutes 40 seconds, 
or nearly 5 degrees 58 minutes. 
In other words, we should deduct 5 degrees 58 minutes from 155° in order to know 
which portion of the ecliptic was /aghna at exactly 20 ghatikas after sunrise on the day 
in question. 


“. 64 palas or 1582 seconds are taken to rise 


The portion in question was 155° minus 5 degrees 58 minutes=149 degrees 
_ 2 minutes, which is exactly the result arrived at by Professor Jacobi. 


TABLE. 
Time (in seconds) taken by a Degree of the Ecliptic to rise above the Horizon. 


DEGREES OF TERRESTRIAL LATITUDE FROM 8°® To 35°, 


Signs Degrees 

of the of e's” i 227.2. 419°: 14° 15° 16° 17°°48°. 19° 20° 21° 
Zodiac. Kcliptic. 

I 0°— 30° XII 330°—360° 210 208 206 204 202 201 199 197 195 194 192 190 188 186 

Il 30—60 XI 300 —330 229 227 226 224 223. 221 220 218 217 215 214 212 211 206 

lil 60 — 90 X 270 —300 253 253 252 252 251 251 250 250 249 248 248 2417 246 249 

IV 90 —120 IX 240 —270 263 263 264 264 265 266 266 267 267 268 269 269 270 270 

VY 120 —150 VIII 210 —240 250 251 253 254 256 257 2259 260 262 263 265 266 268 269 

VI 150 —180 VII 180 —210 - aes 239 241 243 244 246 248 250 252 254 255 257 259 
Signs Degrees 

of the of 22° 23° 24° 25° 26° 27° 28° 29° 30° 31° 32° 33° 34° 35° 
Zodiac. KEcliptic. 

I 0°— 30° XI 330°—360° 184 182 180 178 176 174 172 170 168 165 163 161 159 187 

Il 30—60 XI 300 —330 208 206 204 203 201 199 197 196 194 192 190 188 186 184 

Iii 60 — 90 e270 =-300 245 244 244 243 242 242 241 240 239 238 238 237 237 236 

ivy 90 —i20 1% 940 —-270 271 273 278 274 24 275 «275 276 277 B77 278 8378 %279 280 

VY 120 —160 Vill 210 —240 270 272 274 276 278 279 281 283 285 287 289 291 293 295 

VI 150 —180 VI 180 —210 261 263 265 267 269 271 273 275 278 %280 282 284 286 288 


CHAPTER XI, 
SUNSET. 

77. The considerations to which we have introduced the reader in dealing with 
Sunrise and Laghna will enable him to deal also with swsef, which is only the supplement 
(in the language of geometry) of sumrtse, 

Supposing the sun is at a point of the ecliptic whose tropical longitude is 100°, then 
we have to consider at sunrise how long, relatively to the mean sun on the equator, the mean 
sun on the ecliptic takes to rise 100°, and at sunset we have to consider how long, relatively 


to the mean sun on the equator, the mean sun on the ecliptic takes to fall 80°. [see Sec. 63 (3)] 


78. Accordingly, to determine the moment of sunset by local time, we should take 
the sum of (1) the correction for equation of time, which is the same or nearly the same as 
for sunrise, and (2) the correction for tropical longitude, which will be the supplement of the 
tropical longitude for sunrise. The supplement of an angle is the difference between it and 
180°. In our sunrise tables, degrees are expressed as days and by Tables XVI-A_ and 
XVII-C, 180° =184°80 days or in round figures 185 days. 
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"9. What we have to do, therefore, to determine the second correction for sunset 
is to find the difference between the day of the solar year under consideration and 185 days, 
and take the correction for tropical longitude for the day so arrived at. If the solar day we 
are considering exceeds 185 days, the sign of the tropical longitude for the difference will 
remain unchanged : otherwise the sign should be reversed. This correction should then be 
added to the equation of time in order to determine the interval between sunset and 6 p.m. 
local time, while the total so arrived at should be added again to correction (1) adverted to in 
sec, 63, i.e. the correction for terrestrial longitude, in order to arrive at the interval 
between 6 p.m. Lankd time and /ocal sunset. 


80. Inthe absence of any other standard authorities on the subject, we may com- 
pare our calculations of sunset for A.D. 1910-11 with those given in the Kumbakonam 
Mutt Panchangam, edited by Mr. VisSvanatha Srauti, B.a. 


Latitude 11° N. (Tanjore). 


Correction for 


Equation of T :. Ae 
f Riess ayaa to me to Lab. : Sunset 
rae ee toa Solar Year ab: Serie ee “2 Se for the Sum of Correc- Moment —— 
Solar Year according under Lat. difference between a rte tions arrived at of Sunset Mr. Sea 
Sddhdarana, to Table 11° forthe col. 2 increased ay arrive rs in columns according a Pane 
A.D. 1910. XIII. day of Solar by 20 and 185 peep ry 3 and 5. éo cal,’ 6. rte 
ba eee cor: versed tf neees- for 1910. 
sary)s 
ae alae P.M. P.M. 
Chittirai 1 (Ap. 13)... we 1 — 435 164th day - 997 Sepa: oo 6-7 6-7 
Vaikasi 2 (May 15)... ss 32-352" —133rd day - 312” - 664"=-11' 611 6-11 
ee ee - 986" -1133"=-19 619 619 
a 2 ce 0 es - 1469” -1306"=-22' 6-22 6-23 
Avani4(Au.19) ——... «129 411" 86 th day 1168" — 757"=-13' 613 6-14 
Purattasi 6 (8.20)... a 161 . > 46m 4th day - 144" 4 871"=4 6 5-54 5-55 
Aippasi 6,(O. 22) * és 192 +494" 27th day + 969” -$1468"— 4.94" as cae 
: (212 - 185=27) 
Kartigai 8 (N. 23) .. te 224 +353" 59th day 41523" 4.1876"'= 4.31) kins a 
bikes so ag EE ee +1278" 41418"=423' 5-37 5-37 
Tai 2: (F.3)a.D. 1911 as 296 — 268" 133rd day + 312" 4 44r"—4 1) 5-59 6-1 
Fagus tit. 8 ee 4 19 Seibee 2 6G 6-8 


81. We observe (1) that sufficiently accurate results can be obtained by taking 
whole days instead of days and fractions of days in columns 2 and 4 supra ; in other words, 
it is not necessary to calculate the day of the solar year with exactitude as we did for Problem 
I under “ Laghna”, (2) that a positive correction in column 6 re-appears in column 7 asa 
deduction from 6 p.m., while a negative correction in column 6 re-appears in column 7 as an 
addition to 6 pm. 

Supposing a birth took place 2 hours after sunset on 13 April, 1910, the moment of 
birth would be 6 p.m.+ 2 hours+7 =8-7 p.m. In this case sunset was 6-7 p.m. On the other 
hand, if a birth took place 2 hours after sunset on 23 November, 1910, then the correction for 
sunset being +31’, the local time at which the birth took place would be 6 p.m. + 2 hrs. — 81’ 
=7-29 p.m. In this case sunset was at 5-29 p.m. 
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CHAPTER XII. 


ECLIPSES. 


82. Eclipses are a most valuable and unerring historical record, and eclipses are 
freely cited in Indian historical documents. Accordingly, the date of occurrence of solar and 
lunar eclipses has been indicated in lables X and XII by means of the symbol @ for solar 
eclipses and © for lunar eclipses. A solar eclipse can occur only at new moon and a lunar 
eclipse can occur only at full moon, and as full moons are not specially indicated in Tables 
X and XII, every lunar eclipse is shown merely as occurring ina particular lunar month, 
The actual date of a lunar éclipse can be found by working out the exact ending moment of 
the full-moon tithi, 7.e., panchadasi or paurnami, For this, of course, it will be necessary to 
add the collective duration of 15\tithis, ze. 14°76 days (Eye-table), to the mean moment of new 
moon and also to the moon’s and sun’s anomaly at that moment and add to, or subtract from, 
the mean moment of full moon the sum of the sun’s and moon’s equations. (See examples 
worked out in sections 93 and 94.) 

83. We may preface our observations on eclipses by the following passages from 
a well-known French work, first published in the 18th century, and still regarded asa 
standard authority on chronology, “ L’Art de vérifier les Dates ;— 

“ The magnitude of an eclipse is indicated in digits. A digit isthe twelfth part of 
the diameter of a heavenly body: accordingly, an eclipse of four digits is one where the 
third part of the diameter of a heavenly body is in shadow ; if one half of the diameter is in 
shadow, the eclipse is said to be of six digits ; and if the whole of the diameter is in shadow, 
the eclipse is said to be of twelve digits. Further, in a total eclipse, if the part which is least 
in shadow.is removed from the edge of the shadow by as much as two digits, these two 
digits are added to the twelve, and the eclipse is said to be one of fourteen digits...........004 


84. “The duration of an eclipse of the moon is proportional to its magnitude ; 
but it does not depend on this factor alone. We may say, in general, that a total eclipse of 
the moon will last at least 3 hours, and at most 4 hours and a few minutes. A partial 
eclipse above 6 digits may last as much as 34 hours or as little as 2} hours ; it seldom 
goes beyond those limits. An eclipse of between three and six digits lasts between two 
and three hours, The duration corresponding to 2 digits is 14 hours ; to 1 digit, 1 hour ; to 
half a digit, } of an hour, The duration of total obscurity ina total eclipse is from 1} to 


Sun. Consequently, 
cuts off the rays of the Sun from the Moon, 
on Pekin or on Constatitinople. An eclipse of the Moon, therefore, commences at all points 


of the Earth at the same instant and lasts everywhere for the same length of time. All that 
we need see is whether the time of a lunar eclipse falls between local sunset and sunrise, as 
otherwise the eclipse will not be: visible. 

86, “On the other hand, the Sun is 


smaller than the Earth: she is, in fact, a mere 
these well-known facts it follows that in a solar eclipse, the Moon p 


5 


a self-luminous body: the Moon is very much 
point in comparison with the Sun, From 
assing between the Earth 
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and the Sun, cannot cut off the rays of the Sun from all parts of the Earth, at the same 
instant. She casts her shadow in succession on different parts of the Earth, and even the 
successive passage of the Moon’s shadow covers during a single eclipse only a small total 
extent of the Earth’s surface. Thus, journeying from West to East, a solar eclipse may first 
strike Spain, then France, then Germany, and then in succession the eastern countries as far 
as the farthest East of Asia, but the whole time Africa may remain untouched by the 
Moon’s shadow ”. 


87. The extent of the earth’s surface, affected by a solar eclipse, is therefore a 
matter of calculation: and an exact calculation is by no means easy to introduce into a 
popular work of this kind. 


The book entitled L’Art de vérifier les Dates gives (1) all lunar eclipses and (2) all 
solar eclipses visible anywhere in the civilized world known to history, marking, by 
a series of ingenious conventions, the path of each solar eclipse, the regions where it is 
visible and the latitudes where it is central (a) under the fifth meridian, #.e., the meridian of 
Paris, (6) under the meridian where it is noon at the moment of true conjunction, and (c) under 
the 155th meridian. Other useful details, given under each eclipse, in the same valuable 
work, need not be reproduced here, as nothing short of a translation of the whole Chapter 
on Eclipses would give the reader an adequate idea of its contents, 


88. We have given in Tables X and XII a// lunar eclipses, and it is easy for the 
reader to calculate the ending moment of the full moon tithi, which will enable him to know 
whether the eclipse could have been seen in India at the place under consideration. We 
have given a// solar eclipses, as given in the French work, from A.D. 1 to A.D. 300, and after 
the latter date we have, as a rule, not mentioned eclipses which, according to the same 
authority, could not have been visible in India. From A.D, 1900 to A.D. 2000 all solar 
eclipses are marked. 

89. ‘I'he points where the moon’s orbit crosses the ecliptic are called the nodes 
and in order that an eclipse may occur, the opposition at the time of a lunar eclipse, or the 
conjunction at the time of a solar eclipse, must happen at or near a node, The sun's dis- 
tance from either node is therefore an important factor in determining whether an eclipse 
is or is not possible at a particular New or Full Moon. Eclipse-Table X-A (pp. 130 one 
Centuries and Odd Years will enable the reader to calculate the Sun’s dist ae 
node at any moment from B.C. 1to A.D. 2000, and by 
(adapted from Professor Jacobi’s article in Vol. 
whether a solar or a lunar eclipse is certain, 
Full Moon respectively. 


ance from either 
applying the following canons 
1 of Epigraphia Indica) he may determine 
doubtful, or impossible at a particular New or 


Solar and Lunar Eclipses as determined by Sun's distance from node at New and Full M 
con 


es Dia ia bl ~ ¥s 7 rT 
Ir SuUN’S DISTANCE FROM NODE AT NEw Moon js 


( 


Between 0 and 15°598 days, or between 157°714 and 173°312 days | Certain 
) . 
“zi u ul. 


Between 18°371 and 154°939 days, 
J Impossible. 


A SOLAR 
ECLIVSE IS 
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Ir Sun’s DISTANCE FROM NODE AT FuLt Moon 1s 


Between 0 and 10:052 days, or between 163°260 and 173°312 days, 2 | Certain. 
| 
\ Doubtful. 


‘ 


- Between 10225 and 13°345 days, or between 163°087 and 159-967 days, 


A LUNAR 
ECLIPSE IS 


Between 13°518 and 159°794 days, J Impossible. 


90. We shall now apply the canons to some actual cases, and see how far they 
will be of use to us in practice. 


Opening the first page of Table X, we see a succession of solar eclipses at 
the Jyeshtha new moon in the years A.D. 12, A.D. 18, and A.D. 14, and we 
see a similar succession of lunar eclipses in the same lunar month in the 
years A.D. 20, A.D. 21, and A.D. 22. We also see that in Lunar Jyeshtha, 
A.D. 12, as well as in Lunar Jyeshtha A.D. 22, there was a lunar as well 
as a solar eclipse. We shall see if our canons will help us in verifying 
these eclipses. The reader should note how an eclipse may be located 
with the help of the secular distance of the sun from the node Be 


Distance from node for Centuries and Odd Years) as given in Table X-A 
and the head line entries of Table X. 
(1) (2) (3) (4) (5) (6) 
©’s Distance from Node Table X-A A.D. 12 A.D. 13 A.D. 14 A.D, 20 A.D. 21 A.D, 22 
days days days days days days. 
For century 1 B.C. we OOBL 62°91 62°91 62°91 62°91 62°91 
For odd year... ... 50°30 68°93 87°56 26°06 44°69 63°33 
Up to first New Moon in 
Solar Year ... wee 26°95 16°06 517 28°41 17°52 6°62 
Up to Jyeshtha New Moon 29°53 29°53 29°53 29°53 29°53 29°53 
Up to Jyeshtha Full Moon ... ve a 14°76 )4°76 
169°69 177°43 185°17 161°67 169°41] 162°39 
Deduct 17331 days .... (7) * 17331 * 17381 ea = (8) 
4°12 11°86 
Up to Jyeshtha Full Moon. 14°76 ‘ws ons ode se 14°76 
184°45 17°15 
Deduct ... eee * 173°31 ies ove se bee * 173°31 
11°14 3°84 
4 (8) 


(4) 
We can now classify these results. 
SOLAR ECLIPSE: Certain, Results at foot of columns (2), (3), and also those in columns 
(1) and (6) marked (7) and (8) respectively. 
LUNAR ECLIPSE: Certain, Results at foot of columns (5) and (6). 
Doubtful, Results at foot of columns (1) and (4). 


oint revolution of the sun’s and moon's nodes is 346°6246 days and the half revolution is 
deducted whenever the sun’s distance from a node exceeds 17331 days, 


. The oriod of con} 
(1796128167 dove. This period should therefore be 
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91. We shall next see to what extent the canons will be of use to us in predict- 
ing eclipses. We may take as an example the solar year A.D, 1910. * 
We first of all find out the distance of the sun from the node at the first new moon 


in the solar year. 


©’s distance from node for century beginning A.D. 1900 120°62 
: » » for odd year 10 “4. * 13°08 
” ” » at first new moon in solar year A.D. 1910+. 29°91 
159°56 


.92. As regards solar eciipses, we have to see whether 159°56 by itself, or the 
same increased by 29°53, or any multiple of 29°53 entered in the head lines of Table X, will - 
bring us within the limits of certain or even doubtful solar eclipses. 

We see at once that the figure 159°56 is itself within the limits of a cerfaim solar 
eclipse. The date is the first new moon in the solar year, #.¢., 9th May, 1910. This eclipse 
was invisiblé in India. 

The addition to 159°56 of 29°53 gives us 189°09, which by deduction of 178°31 is 
equivalent to 15°78, which is beyond the limits of certainty. There was in fact no solar 
eclipse on the corresponding date, Jyeshtha new moon, 7th June, 1910. 

The addition to 159°56 of 177°18 (Karttika new moon) will give us 336°74, which by 
deduction of 173°31 leaves 163°48, which is within the limits of certainty. In fact, there was 
a solar eclipse (invisible in India) on Kéarttika New Moon, 2.e. (according to Table X or 
XII) 2nd November, 1910. 

The addition of no other multiple of 29°58 to 159°56 will give us a figure within 
“certain” or even “doubtful” limits for solar eclipses. 

93. As regards lunar eclipses, our starting figure 159-56 should be increased by 
the day equivalent of the full moon tithi, 14°76 days. ; 
159'56 + 14°76 =174'82 days. 

Deduct 173°31 


1-01 days. 

We see that in the first lunar month of the solar year A.D. 1910 there must be 
a lunar eclipse. 

The actual ending moment of the full moon tithi works out as follows :— 


Days. Anomaly of first new moon. 
First new moon in solar year 25'°91384, 0°535 
14°7653 14°765 
©'s Equation for 40°67 +°1140  40°6787 15300 
C’s Equation for 15°414 +°'1650 +°114 (@’s Eqn.) 
+2790 + ‘2790 15°414 
Commencement of Solar Year, Ap. 13°2080 
541657 


Add total correction for latitude 13° N. on 
40th day of Solar Year (Table XIII) ‘0286 


541943 


* This portion of the text was written before the eclipse i i 
| ‘lipse in question happened. The f he i ion is — 
of course not lessened by its referring to an event now past and it has therefore ten retained one, of re 
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S It thus appears that the centre of the eclipse occurred at Madras at °1943 of a day, 
_ #@.,at 11 ghatikas 39 palas after sunrise. It is evident that a lunar eclipse at such an hour 
_ would be invisible in India. 


*~ 


94. The ©’s distance from node at the first full moon of the solar year A.D. 1910 
being 1-01, it is evident that an addition of 17718 days, which will take us to the K4rttika 
Full Moon, will give us 178°19, which by deduction of 173°31 gives us 4°88 days, which is 
within the limits of a “certain” lunar eclipse. Let us calculate the actual ending moment 
of this Full Moon tithi. 


ms Days of Solar year. (’s Anomaly, 
bf First Full Moon in Solar Days. 
¢ Year A.D. 1910 (sec. 93) oe 40°6787 15°300 
2 Add for K&rttika Full Moon... —:177°1835 11°856 
| | 217°8622 27-156 
©’s Equation for 217°86 days = — ‘1263 — 1263 (©’s Eqn.) 
€’s Equation for 27°029 days = + ‘0458 —'0810 —_ 
: a 27:0297 
— ‘0810 217°7812 
Commencement of Solar Year 1910, Ap. 13 ‘2080 
217°9892 
Total correction (by Table XIII) for 217th day, +°0111 
“ 218°0008 


. the centre of the eclipse at Madras was on the 218th day, reckoned from April 
18, t.¢., (by Table VIII) 17th November, 1910, at ‘0003 of the day, «.e., 1 pala or half a minute 
after sunrise on 17th November, 1910. 

This very nearly agrees with the prediction in the Nautical Almanac reduced to 
the longitude of Madras. The eclipse was visible at Madras. 

No other multiple of 29°53, added to 1:01, will give us a lunar eclipse in the Solar 
Year A.D. 1910 within the limits of certainty. 


95. A third use of the canons is to enable us to detect omissions from or incorrect 


entries in lists of eclipses. 
The book entitled L’Art de vérifier les Dates states that there was no eclipse in the 


year A.D. 555. 
But seeing that the ©’s distance * from node at the first new moon in the solar 
year A.D. 554—55 was 163°66 days, and that the year was one with 
Marah an adhika month, it is plain from the head-lines of Table X that the 
022 addition to 163°66 of 35437 gives us 51808 days, which, deducting 
16366 346°62 leaves 171°41 days, which indicates that certainly there was a 
solar eclipse at the corresponding New Moon, e., on Chaitra New- 
Moon day, 8th March A.D. 555. As a matter of fact, it appears from Oppo.zer's Canon 


der Finsternisse, that there was a solar eclipse on 8th March, A.D. 555. 


(38) 


96. Let us next take a case in which the canons will show us that the Artde — 
vértfier is right and other lists wrong. The French book mentions a Lunar Eclipse 


(penumbral) on 6th May A.D, 692, while other lists do not mention it. 


#154°79 
154°53 
= We find that the ©’s distance* from node at the full moon 


eyes following Jyeshtha New Moon (21 Ap. A.D. 692) was, as shown in the 
1476 margin, 10°23 days, which makes it almost certain that there was then a 


Ss Lunar Eclipse. The French chronological work is, therefore, right. 


10-23 eres 
CHAPTER XIII. 
JOVIAN CYCLES, YEARS, AND MONTHS. 


[Note.—¥ or the calculation of the mean period of a Jovian year, see sec. 230 injra.] 

97. A Jupiter’s cycle of 60 Jovian years is often met with in Indian chronology 
as a mode of reckonng time. Each of the years in the cycle receives a name corresponding 
to the name of one ofthe years in Table I, but while the so-called Jupiter’s cycle in 
Table I, as used to this day in Southern India, is merely a cycle of 60 Indian solar 
years, the Jupiter’s cycle, properly so called, which has been in use in Northern India and 
which is given in Table XIV, is a cycle of real Jovian years, calculated by means of the multi- 
plication tables in Table V and the following table for centuries. 


Kaliyuga, Christian Era, Jupiter’s Samvat Kaliyuga. A.D. Jupiter’s Samvat 
(with bija). (with bija). 
3001 B.C. 101 86°1117 4101 1000 8°9817 
3101 me. 43 172817 4201 1100 00°1517 
3201 A.D. 100 58°4517 4301 1200 31°3217 
3301 200 39°6217 4401 1300 12:4917 
3401 300 20°7917 4501 1400 53°6617 
3001 400 1°9617 4601 1500 34°8317 
3601 500 43°1317 4701 1600 15°9917 
3701 600 24°3017 | 4801 1700 571717 
3801 700 54717 4901 1800 38°3417 
3901 800 46°6417 5001 1900 19°5117 
A400L 900 27°8117 5101 2000 0°6817 


98. We shall take an example of a Jupiter’s Samvat and show how it is calcu- 
lated The Date of a Sanskrit Manuscript is given by its author as “Saka 1396, (Vikrama) 
Samvat 1531, year Subhakrit, Karttika Sudi 9, after Dakshinayana on Wednesday, 
Dhamtshtha Nakshatra, Vriddht yoga, Kaulava karana, the moon in Kumbha” (Indian 
Antiquary, X1X, p. 27). For the Nakshatra, Yoga, Karanaand Zodiacal Sign in this case, see 
sec, 266, infra. 

We first calculate the tithi in the usual way :— 

By Table X the K4rttika New Moon of Vikrama 1531 (A.D. 1474), was 


(2) Monday, October 10°85 
¢’s Equation + °20 


O's Equation th ©’s Anomaly, (’s Anomaly. 
Sas 20°27 4559 
+° 177°18 2 
Add for 9 tithis 8°86 8°86 2s 
Equation +08 25'°275 
(4) Wednesday, Oct. 19°76 206'31 ©’s Eqn.— "lo 


25°12 


(39) | 


We have now to find the equivalent in Jupiter's cycle of the 20631 days of the 
solar year A.D. 1474, 


” Equivalent of A.D. 1400 (by above table) 53°6617 
4 si , 74 years (Table V) Jupiter’s Samvat 14°8658 
a ‘. , 200 days( do. ) 5540 
: i" 5). 6 days ( do’) 0166 
69:0981 
; | Deduct completed cycle 60 
4 9°0981 
x That is, No. 9 of Jupiter’s cycle (according to Table XIV) 7.e., Subhakrit had 


expired on the day in question of the solar year. 

’ 99. The year of Jupiter’s cycle, ordinarily quoted in N. India, is that which was 
completed at the beginning of the solar year, and in this case inasmuch as only ‘098 of the 
Jovian year, 2.¢., only 36 days, had elapsed since the beginning of Subhakrit up to the 206th 
day of the solar year, the previous Jovian year, P/ava, must have been current at the 
beginning of the solar year A.D. 1474. When the Jovian year quoted is only that which had 
been completed at the beginning of the solar year, all we have to do is to calculate the 
Jovian year for the integral solar year we are dealing with or, which is much simpler, read 
off the corresponding year of Jupiter’s cycle from Table XIV, 


‘ 100. Altogether, we see there are three meanings which might be attached to 
the citation of a year of Jupiter's cycle :— 


(1) A year of the southern cycle (Table I), which is merely a solar year with a 
Jovian name. 


(2) A year of the northern cycle (Yable XIV), which is the Jovian year actually 
completed at the beginning of a solar year. 


(3) A year of the northern cycle (Table XIV), being the Jovian year actually com- 
pleted at the actual moment we are dealing with. 


The context alone must enable us to conjecture which of these meanings is to be 
| attached to a citation of a Jovian year. 


101. Also, where the second of the three modes of citation is followed, it is evident 
that if any other Jovian year has had its beginning as well as its end in the course of a solar 
year, that Jovian year will be Ashaya or suppressed. 


Hence it is that certain Jovian years are actually suppressed in the northern system 
Of reckoning. ‘The suppressed years are shown by blanks (...... )in Table XIV. 
For instance, the Jovian equivalent of A.D, 1514 (solar year) is 348317 
+ 14°1688 


ee 


48:9955 


(40) 


And the Jovian equivalent the next year, of A-D. 1515* (solar year) is 348817 + 15°1755 = 
50-0072. That is, the 48th Jovian year, Wrisha was current f at the beginning of Solar Year 
A.D. 1514* and the 50th Jovian year (Subhanu), was current ¢ at the beginning of Solar Year 
A.D. 1515*. Therefore the 49th Jovian year Chitrabhanu which was not used in_thisparticular 
cycle of 60 years, was kshaya or suppressed. Of course there would be no suppression of a 
Jovian year if the third mode of citation was always used : but it is evident that the third mode, 
which requires an exact knowledge of the actual beginning and end of a Jovian year and 
which might be used by an author, would not be in popular use. 


102. Fourth Mode of Citation (4). There is a fourth mode of citation of Jovian 
years which we often find in Malayélam inscriptions, and that is to cite, instead of one 
year out of every sixty, one year out of every twelve. In twelve Jovian years the planet 
Jupiter passes through the twelve signs of the zodiac and each sign corresponds to one 
of the twelve years of Jupiter’s revolution. In the above case Jupiter having completed 
9 Jovian years t would be described as being in the 10th sign of the zodiac, i.e., Makara 
(Eye-table.) 

103, Fifth Mode of Citation (5), In this the 12 Jovian years receive the names of 
the 12 lunar months, Karttka being the first and Asvina the 12th. The Jovian years § 
(properly, months) are distinguished from lunar months by the prefix Mahé. Thus, Maha- 
Karttika, Maha-Margastra, etc. In the example in sec. 98, Jupiter was in Mah&-Sravana. 


104. Sixth Mode of Citation (6). This is the heliacal rising system, in which the 
Jovian cycle begins with the heliacal rising of Jupiter, ze. his re-apnrearance after a con- 
junction with the sun, The system is exhaustively dealt with by Mr. Dikshit in his intro- 
duction to Vol. III of Dr. Fleet’s Corpus [nscriptionum Indicarum, and all the citations of 
this kind, hitherto found in inscriptions, are there collected. 


105. Readers in Southern India will be mainly interested in the 1st and 4th 
modes of citation, of which the latter is otherwise called the “‘ mean-sign system "§ and which 
is met with in Travancore inscriptions, e.g. those discussed by Dr. Schram in /ndian 
Antiquary Vol. XXV (1896), pp. 9—11 ; and by Professor Kielhorn at pp. 58,174. bid. 

We shall cite an example: “ Kollam 389, Jupiter in Kumbha, and the Sun 18 days 
old jn Mtna, Taurspay, Pushya Nakshatra, 10th Lunar day”. 

Kollam 389 is equivalent, as we shall see in sec. 112 infra to A.D. 389+ 825=A.D. 
1214 (Indian Solar Year). 

We might calculate the day of the solar year in one of two ways, either by taking 
the equivalent of the solar date from Table VIII or the Eye-table or by calculating the solar 
date of the tithi. The first is the simpler method and it gives us 385 + 18=353 days. 


* For convenience of reference, we use the expressions ‘‘ Solar Year A.D. 1514 ” to “ the iz 
Year which began in A.D. 1614, ¢¢., Saka 1436=Vikrama 1571=Kaliyuga 4615, which began in Mone aie cee Solar 


+ The Jovian year current at a particular moment is, as the reader will have obse 

; “é » as the rved from th 

already given, the Jovian year actually completed at that moment, omitting fractions. As no other Sedu ere ae 
referred to in the northern system, we need not be careful to distinguish between expired and current Tien ears, but 
may use the expressions as synonymous. Tere 


+ “Jovian year ” does not mean the period of revolution of Jupiter’s orbit isa )i 
years) but one-twelfth of that period, which is roughly equivalent to a ae year, orbit (which ies: BGMG tees than 12 nous 


§ In Part IV. of this book on Planetary Chronology, the reader wil! i , i 
either the mezn or the actual sign or rasi occupied by Jupiter rs hs moment. (See Seo. 288). ssp Aguas: 


(41) 


The Jovian equivalent of 1214 A.D. is 31°3217 + 14°1638=45°4855 (Sec. 98.) 


Y» - 350 days is (35 days x 10)= ‘9694 ‘Table V. 
” ” 3 ” 0088 do. 
46°4632 


Dividing the total equivalent by 12, we have as remainder 10°46382, ¢.¢., Jupiter has 
left the 10th sign and is in the 11th, z.e., Kumbha (4th mode of citation). Or, we can calculate 
Jupiter’s mean sign for 353 days of A.D. 1214 direct from Table XVII (pp . 202, 203), thus : 
220°10° + 64°86° + 29°33° =314°29°, 2.¢., (by Eye-Table) Jupiter was in Kumbha. 

106. The equivalent in the Northern Cycle of the 46th Jovian year is (by Table 
XIV) Pramathin (8rd mode of citation), while in the Southern Cycle (1st mode of citation) the 
Jovian name for the solar year A.D, 1214 is (by Table I) Bhava. The Jovian year (Northern 
System) current at the beginning of the solar year A.D. 1214 was No. 45 Bahudhanya 
which would be cited in cases where the 2nd mode of citation was in use. 


CHAPTER XIV. 
THE VARTTAMANA, PURNIMANTA AND KARTTIKADI SYSTEMS OF CITATION. 


407, The ordinary or normal mode of citing an Indian date is by means of gata or 
‘expired ’ years (already explained, sec. 5 supra), amanta months (or months beginning with 
the first tithi after new moon or amdvdsyd), and Chattrddi years (or lunar years beginning 
with Chaitra), The lunar year can begin with Chaitra only when the solar year begins with 
Mesha Sankranti, Therefore a reckoning by Chaitradi lunar years is the same as reckoning 
by Meshadi Solar Years. 

408. Exceptional modes of citation, used at certain epochs of history, or still 
used in certain parts of India, are :-— 

Varttaména, or current years, opposed to gata (expired); Pérnimania months, be- 
ginning with the tithi after full moon; and Kérttikddi lunar years (or “southern” years) 
beginning with the lunar month Kéritika. 

409. Inthe Pirnimdania system, each month beginning with a full mooneis named 
but takes in the dark fortnight preceding each new moon. It 


after the next amdnia month, 
the dark and bright fortnights 


is to this system that we owe the name paksha, lit.a wing, 
being the wings on either side of a new moon. 

410. Inthe Kérttikadi lunar year system, the year beginning with lunar K4rttika 
takes the number of the Meshadi solar year then running, and has in common with it 
the five months, Lunar Karttika to Lunar Phalguna., 

Canons, 
L A dark fortnight in mth Amanta month is in (“+1)th Pérnimanta month. 


ll. Any month or tithi in Nth year, expired, is in (V+ 1)th year current. 


cna Ill. Any of the months named in the margin in Vth year Chaitradi, expired, 
Asbadha is ascribed to the o 

he vo (a) (N-1)th year Karttikddi, expired, or to 

mes et (b) Nth year, Kérttikadi, current, 


N.B.-—Comversely, any of the above months in nth year Karttikadi, expired, is ascribed to (m 4-1)th year Chaitradi, 


expired. 


6 


(42) 


For clearness’ sake, we will present these three rules under three aspects, one of which, 
when we are in doubt, every; problem before ,us must assume. 


First Aspect.—lf we have before us a dark fortnight or bahu/a tithi of the wth month 
in the Vth year, known to be an expired year, but do not know whether the system is 
aminta or pirnimdnta, we must search for the tithi both in the mth and the (w—1)th 
month in our ordinary (Amanta) tables. 


Second Aspect.—If we have before us a dark fortnight or bahula tithi of the mth 
month in the Vth year, and do not know whether the month is amdanta or purnimdnia, nor 
whether the year is expired or current, we must, in using our tables, look for the tithi— 


(1) in the zth month, Nth year, expired ; 

(2) in the (x-1)th month, Mth year, expired ; 

(3) in the zth month, (V-1)th year, expired; and 
(4) in the (z-1)th month, (V-1)th year, expired. 


Third Aspect.—lf we have before us a dark fortnight or dahula tithi of the xth 
month (from Chaitra to Agvina, inclusive) in the Mth year and do not know whether the 
month is amdnta or pirnimanta, nor whether the year is expired or current, Chaitridi or 
Karttikadi, we must, in using our tables, look for the tithi— 


(1) in the zth month, Nth year, expired ; 

(2) in the (w-1)th month, Vth year, expired; 

(3) in the 7th month, (V-1)th year, expired ; 

(4) in the (z-1)th month, (V-1)th year, expired ; 
(5) in the mth month (V + 1)th year, expired ; and 
(6) in the (z-1)th month (V+ 1)th year expired. 


N.L.—F¥or bright fortnight or Sukla dates in any n.onth, no search need be made in any case in the (n-1)th 
month ; and whether for bright or dark ‘fortnight dates in the months of Karttika to Phalguna inclusive, no search need 
be made in any case in (V-+41)th year, expired. 

Readers who prefer Professor hielhorn’s mode of stating the same rules will findit in 7nd. Antig., 
Vol. XIX, p. 22 or at p. 406 of Lp. Ind,, Vol.1, Any rules must be somewhat perplexing at first sight and should be care- 
fully reasoned out by those interested in such investigations. 


111. The Lunar year beginning with lunar Chaitra of any solar year z is itself 
(x+1). Thus, Chaitra 1265 may mean :-— 


(a) Lunar Chaitra at the end of current solar 1264, ze. at the end of expired solar 1263, 


(b) Do. do, do. expired solar 1264 and before the beginning of solar 1265. 
(expired) 
(c) Do, do. do. do. do, 1265 and do, 1266 do, 


This ambiguity is independent of the difference between Chaitradi and Karttikadi 
systems, and is peculiar to the lunar month Chaitra, 


= (43) 
: CHAPTER XV. 


THE ERAS NOW IN USE OR MET WITH IN INSCRIPTIONS. 
112. In the following Summary of Indian Eras, adapted from Cunningham and 
other authorities, we give in each case the formula whereby a year of each era, “expired” 
or ‘‘current” as the case may be, may be obtained from the A.D. year, also nofing where 


the era is or was in use, and whether it is am4nta or pdirnim&nta, Chaitr4di or Ka4rttikAdi 
and so forth. 


| (1) Kaliyuga (expired year=3102 minus B.C. year; A.D. year+3101). Used all 
over India as a solar (Mesh&di) and luni-solar (ChaitrAdi) year. The years in this era, with 
A.D., Saka, and Vikrama equivalents, are regularly given in our Table X from B.C. 1 to 
A.D. 2000; and in Table XII from A.D. 1840 to A.D. 1920. For the years B.C, 3102 to B.C. 1, 
K.Y. 0 to K.Y. 3101, see Addendum, p. (114.) 

(2) Saptarshi (current year =A.D. year+76). Mostly current and mostly pirni- 
manta and Chaitradi. At present in use in Kashmir and formerly in Multan and elsewhere. 
Quoted generally in cycles of 100 years. Thus A.D. 1910=Saptarshi 1986, current, quoted 
only as “86 Saptarshi, current.” 


(3) Vikrama Era (expired year=A.D. year +57). Extensively used at present in 
Guzerat and all over Northern India, except Bengal: Karttikidt and Améanta in Guzerat, 
hence called Southern Vikrama ; Chaitrédt and Pirnimdnta in N. India, hence called 
Northern Vikrama. Other names, “ Malava Era”; and also simply “Samvat”. The Vikrama 
years, expired, from B.C. 1 to A.D. 2000 are regularly shown in our Table X, and from A.D. 
1840 to A.D, 1920 in our Table XII. 


(4) Saka Era (expired year =A.D. year minus 78). Extensively used in India both in 
the past, and at present. Meshddi (for solar year) and Chattradi (for luni-solar year) : generally 
amanta, but pirnimdnta in Northern India. Saka equivalents of Kaliyuga and Vikrama 
years, expired, from B.C. 1 to A.D. 2000, are regularly given in our Table X, and from A.D. 
1840 to A.D. 1920 in our Table XII. 


(5) Kollam Era(current year = A.D, year minus 825). Used in Malabar, Cochin, and 
Travancore since A.D. 825. Begins in N. Malabar with solar Kanya and in 5. Malabar with 
Chingam (Simha); (For memory aids, see sec. 188 infra); always solar and current. For 
years from A.D. 1840 to A.D. 1920, Kollam equivalents are regularly given in our Table XII. 
For previous years, the following century equivalents will be of use :— 


A.D. 900=Kollam 75 | A.D. 1500=Kollam_ 675 
“ite, 175 | 1600= , 775 
1100= ,, 274 1700= ,, "875 
1200= ,, 875 | 1800= |. 975 
1300= ,, 475 | 1900= ,, 1075 
1400= , 575 | 2000= ~,, 1175 


1 = rear minus 593). Meshadt, current 

ngali San (or Sen)(current year=A.D. year munis 593), adi, 
lar ap Noe in use ‘ Bengal. For A.D. 1849 to A.D. 1920, B. San equivalents are 
A Barly given ‘in our Table XII. For previous years the following century equivalents 


will ‘be of use — 


1 s00=BSan 7 | A.D.1100=BSan 507 | A.D. 1600=BSan: 1007 

700= ,, 107 / , 1202 » 607 | eee be eee i ys 
” 900= 4, 207 "<19000 S,) WOR | ©, :1800m «12807 
” 900 _ : 817 ) 99 ] 400 -_ - RN7 | " ] 900 = ‘ 1307 


1000 = A407 » 1500= 4 907 | » 2000= 1407 
din Mein ” 


(44) 


(7) Chedior Kalachuri Era (current year =A.D. year minus 247), current, Asvinddi, 


rv Anta. 
pirnimant A.D. 300=Chedi 538 current. A.D. 800=Chedi 553 current. 
” 400 = ” 153 9” 9? 900= ” 653 ” 
” 500= ” 253 ” » 1000= 5 piers ef 
Z 600 = sf 353 te ” 1100= ”? 853 ” 
” 700= », 403 ” ” 120= » = is 


Not now inuse, but was in use under the Kalachuri kings in Western and 
Central India. , 


(8) Gupta (current year=A.D. year minus 319). 


A.D, 400=Gupta 81 current. A.D, 600 = Gupta 281 current. 
” 500= 9 181 ” 9 700 = ” 381 %y 


Not nowin use. Was in use in Central India and Nepal in the centuries above 
indicated as current, Chattrad, pirnimanta, . 


(9) Valabhi Era (current year=A.D. year minus 318). Current, Kartttkad1, amanta, 


or pirnimdanta. - 

A.D, 400=Valabhi 82 current. A.D, 900= Valabhi 582 current. 
eg on LBD Ss » 1000= 5 eee a 
ie, 882 se  1100— —, aee 
fee,  SeR OS, , 1200— °° 5, ae 
es; 202 5 » 1900m = Te, 


Not now in use. Was in use in Kathiavad and neighbourhood in centuries above 
indicated, 


(10) Vilayati year (current year=A.D. year minus 592). Kanyddt, solar, current. 


Now in use in Orissa. Months begin invariably ou the day of Sankranti instead of 
the next or the third day after [see Sec. 144 (1) infra], 


This era bears to Bengali San pretty much the same relation that the Valdbhi bore 
to the Gupta era. 


(11) Amk year (current year=A.D. year minus 592). Luni-solar, current. Lunar 
year changes on Bhddrapada sukla r2th, i.e., some days before, or some days after, Kanya 
Sankr&nti. Otherwise the same as Vilfyati. Current in Orissa. Probably bears the same 
relation to Vildyati that the luni-solar year in the Telugu country bears to the solar year 
of the Tamil country (ze¢., only New Year Day is different in each case). 


(12) Fasali year (luni-solar) in Bengal, and N.W. India (current year=A.D. year 
minus 592); pirnimdnta and lunar Asvinddt (te. it begins on pirnim&nta Aégvina, bahula 
pratipada); luni-solar year for Bengal, just as the Bengal San is the solar year for the 
same tract of country. Like all luni-solar years, the Fasali takes the number of the next 
Solar San. Thus, A.D, 1900 was, as we have seen, Bengal San 1807 current, but the luni- 
solar Fasali beginning on Asvina krishna pratipada of A.D. 1900 takes the number of the 
next Bengal San, z.., 1308 current. Hence the formula for Bengal Fasali is “current 
A.D. year minus 592”, 


(45) 


(13) Dakhan Fasli (current year =A.D. year minus 593) was up to A.D. 1556 (when 
its number was 963, vide Table XV, p. 195) a Hijra year, but from that year forward it has 
been kept as a solar year (identical in number with Bengal San), beginning, in parts of 
Bombay, when the Sun enters the Nakshatra Mrigasira,* 1.e. (now) about 7th or 8th June, 
The months, their periods of beginning, and number of days, are the same as in the 
Muhammadan calendar.. 


(14) The Madras Fasli year is an agricultural, solar, tropical year, beginning on 
1 July and having no divisions of its own into months and days. Its formula is “ current 
Fasli=A.D. year minus 590”. The agricultural or revenue year from 1 July 1910 to 30 June 
1911 might be expressed quite as well by the expression “ Revenue Year.1910-11” as by the 
expression “ Fasli 1320”. The former expression would convey better sense to most people, 
and the expression “Fasli year”, the use of which a blind tradition has consecrated in Madras, 
serves no other purpose than to confuse any one who is not a village karnam. It is a chrono- 
logical anomaly and will no deubt gradually drop out of use. 


(15) The Mahratta Stir-San, Shahiir-San or Arabi-San (current year=A.D. year 
minus 599) was extensively used under the Mahratta supremacy, and is still occasionally 
met with. Begins, like the Dakhan Fasali, when the Sun enters the Nakshatra MrigaStra.* 


(16) Harshakdla Era (current year=A.D. year minus 606), Was current in 
Muttra (Mathura) in Kanauj, Nepal. Harsha 94 current=A.D. 700, and so on. 


(17) Nevar Era (used in Nepal from A.D. 878 to see 00 

BN echoed Kartedde Aendeta. + NOV 2, expired. 1700. 

Formula “ Nevar expired = A.D. year minus 879”. bees: cee 

(18) Chalukya Era (expired year=A.D. year minus 1076), This was in use only 

from A.D. 1079 to A.D. 1162. It followed the Saka months and pakshas. Chalukya 24 
expired=A.D, 1100. 


(19) Lakshmana Sena Era: (expired year=A.D. year minus 1108, according to 
present day almanacs). Now in use in Tirhut and Mithila, but along with the Saka or 


Vikrama Fra. 


Dr. Kielhorn concludes that the formula for this era was (from A.D, 1194 to A.D. 
1551). “Expired Lakshmana Sena year=A.D. year minus 1119 ” According to this formula 
A.D. 1200 would be equivalent to Lak. Sena 81 expired. The years of this era were expired, 
Karttikadi, amdanta. 


(20) Mahratta Raja Saka Era (current year=A.D. year minus 1673) was established 
on the accession of SivAji: the number of the year used to change every Jyeshtha sukla 
trayodast, which was the tithi or date of SivAji’s accession. Otherwise same as southern 
Juni-solar amAnta Saka years. 

(21) Tarikh-t-Jlahi (=mighty or divine era), dating from the accession of Akbar 
(14th February 1556), fell into disuse temp. Shah Jehan, Days and months were solar, without 
intercalations. 


nn 


. “ peg ere Makshatra Mri asira when his longitude is 58° 20’. The number of days corre- 
in or ele KVILA) — 56, When the solat year commences (as it did in A,D. 1911) on 13th April, the 
eun’s entry into Mrigasira Nakshatra would be on 66 4-13-69 days from Ist April, ‘., (Table VIII) on 8 June. 


(46) 


CHAPTER XVI. 
NOTES ON TITHIS IN RELATION TO FESTIVALS. 

113. Day on which a festival is celebrated.—As a “thi generally covers a 
portion of two days, it sometimes happens that though for civil purposes the tithi of a day 
is that which is current at sunrise, yet for religious purposes a tithi may have to be cele- 
brated on the previous day when it begins. When a tithi is appointed for the celebration 
of a feast or fast, to be kept at forenoon, midday, late afternoon, midnight, efc., it is obvious 
that the feast or fast must be observed on the day when the tithi covers the prescribed part 
of the day. The day for such purpeses is divided, first of all, into five portions between 
sunrise and sunset. 


(1) Prétahkéla, or early forenoon, 6 ghatikas from sunrise. 

(2) Samjava, or forenoon, 6 to 12 ghatikas from sunrise. 

(3) Madhydhna, or midday, 12 to 18 ghatikas from sunrise. 

(4) Aparihna, or afternoon, 18 to 24 ghatikas from sunrise. 
(5) Sayahna, or late afternoon, 24 to 30 ghatikas from sunrise. 


(a) The 4 ghatikas before sunrise are called arunodaya or rise of dawn. 
(6) The 6 ghatikas after sunset are called pradosha or evening. 
(c) The 2 ghatikas in the middle of the night are called mzsctha, midnight. 
(2) A tithi is pirvaviddha when it commences more than 4 ghatikas before 
sunset of one day and ends before sunset of the following day; a festival 
on such a tithi is celebrated on the first day of the tithi, not on the second. 


N.B.—Tithi dvayam :—Two tithis meeting, iv , one commencing. and the other ending, between 18 and 24 
ghatikas after Sunrise, when a similar meeting does not take place next day. 


114. Festivals connected with Nakshatras as well as Tithis.—On the 
Nakshatra Sravishta (No. 23) in Iunar Sravana, the ceremony of Upakarma (Avani 
Avittam) is celebrated. Our Table XI shows that this festival would ordinarily fall about 
full moon in Sravana. In the same manner, all festivals associated with particular 
nakshatras may be equally well connected with particular #ithis. In Southern India, 
however, it is usual to connect nalshatra festivals with certain solar months in which 
they are celebrated; e.g., Panguni Uttaram (i.e., Uttara Phalguni Nakshatra in the Solar 
month called Pangunt), Chittirai Milam (i.e., Mila Nakshatra in the Solar month called 
Chittirat); Avant Avittam (vide supra), etc. Titht festivals are also. often connected in 
Southern India with Solar Months ; and if a festival falls, for instance, on suk/a panchamt in 
a particular Solar Month, and there are two Sukla panchamts in that month, the first is called 
Siinya titht and the second only is celebrated. 


115. Most Hindu festivals are associated in the first place with #thzs, and the 
following notes for which we are chiefly indebted to Prof. Kielhorn’s article in Vol. XXVI 
of the /ndian Antiquary, pages 177—-187, will be of interest to Hindu readers as well as to 
others. Prof. Kielhorn described the Hindu festivals in order of the lunar months: by 
way of variation, we will discuss them in the order of tithis. Our arrangement will 
enable the reader to locate at once an ashtami or an ehédast, although the month is, as 
usual, suppressed in such citations, 
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PRATIPADA (TITHI b. 


_ The Chaitra Sukla pratipada, i.e., that which precedes the Mesha Sankranti, is 
the beginning of the Hindu Lunar year, New Year’s Day (Lunar) being that on which the 
egy is current at sunrise. (When there is an Adhika Chaitra, that begins the year), 

he tithi is therefore called Vatsarérambha (commencement of the year). It is also Nava- 
ratrérambha, there being another Navardtrérambha on Asvina sukla pratipada. 
Karttika Sukla 1 is Batipratipada or Bali piija and it is parvaviddha as to time. 
Bhadrapada bahula 1 is Mahélaydrambha. 
Phalguna bahula 1 is Vasantotsava. 


DVITIYA (TITHI ID. 


Ashada Sukla 2 is Ratha-ydtra dvitiyd or Réima-rathotsava. 
Karttika Sukla 2 is Yama dvitiyd or Bhrairi-dvitiya (because sisters make presents 
to brothers), and the time is afternoon. 


The bahula dvitiya in Ashada, Sravana, Bhadrapada and Asyina is called 
Asinyasayana-vrata and the fast is broken at moon-rise. 


TRITIYA (TITHI IID. 
Chaitra Sukla 3 is Gauri-tritiyd ; also Matsa-jayanti ; (afternoon); also Manvadi 
(forenoon). . 

VWaisakha Sukla 3 is Ka/pddi (forenoon) ; 7refayugdadi (forenoon); Akshaya-tritiya 
(especial, when combined with Wednesday and Nak. Rohint; time, forenoon); also Parasu- 
rama jayanti. | | , S 

Jyeshtha Sukla 3 is Kambha-iritiyd, when Bhavani is worshipped at purvaviddha., 

Sravana Sukla 3 is Madhu-srava in Guzerat. 

Sravana bahula 3 is Aajjali-tritiya. 

Bhadrapada Sukla 3 is Varaha-jayanti (afternoon); flaritilika, when Parvati is 
worshipped ; Manvadi (forenoon). The tithi is by some called Siva. 

Phalguna bahula 3 is Ka/padi (afternoon). 

CHATURTHI (TITHI IV). 

The Sukla Chaturthi in every month is called Ganesa Chaturthi or Vindyaka 
i cturth, fk chief being Magha Chaturthi (Ganesa jayanti). It is celebrated at midday. 
Tila Chaturthi is another name tor Magha Sukla chaturthi, lt is performed in the evening 
Kunda Chaturthi is another name for the same festival. 

Bhadrapada Sukla Chaturthi is special when it falls on Sunday or Tuesday. 

imi the bahula Chaturthi in every month is Sankashtachaturthi and is a 
fast d peat in difficulties: the fast is broken at moonrise which is the time. This 
Chaturthi is Falled Angdraka Chaturthi it it falls on luesday, and continues till moonrise, 

Srayvana bahula Chaturthi is called, par excellence, Bahula Chaturthi and cows 
are then worshipped. 

PANCHAMI (TITHI Y). 


Chaitra Sukla 5 is Sri Panchami according to some : it is also Aa/pddi (forenoon). 
Sravana Sukla 5 is Naga Panchami ana snakes are then worshipped. If tithi 
ins within 6 ghatikas after Sunrise of one day and ends within 6 ghatikas after Sunrise 
on the next day the tithi is celebrated on the former day and that is Naga Panchami. 
: A ‘ ‘ 
Bhadrapad@ Sukla 5 is Rishi Panchami (midday). 
Asvina Sukla 5 is Lalita Panchami or Upinga-lalita-vrata, when Durga is wor- 
shipped in the afternoon. 


Margasira Sukla 5 is Nigapija or Nagapanchami. 
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Magha Sukla 5 is Vasanta panchami, when Rati and Kama are worshipped in 
forenoon. Sripanchami is another name. 
Phalguna bahula 5 is Ranga panchami, when colours are thrown about. 


SHASHTHI (TITHI VI). 


Sravana Sukla 6 is Kalki-/ayanti (sunset), the last avatara of Vishnu. 

Sravana bahula 6 is Hala-Shashthi. 

Bhadrapada Sukla 6 is Sirya-Shashthi or Skanda-Shashthi. 

Bhadrapada bahula 6 is Chandra Shashthi. It is called KAP/JLA-SHASHTH] 
when it combines on Tuesday with Nak. Rohini and Yoga Vyatipata 
and the Sun is in Hasta. (See Sec. 54). 

Karttika Sukla 6 is special for feeding of Brahmans when it falls on Tuesday. 

Margasira Sukla 6 is Skanda-Shashthi or Mahé-Shashthi ; Champa-Shashthi, 
when Siva is worshipped as Khandoba. This tithi is special when 
it falls on Sunday or Tuesday and combines with Nakshatra 
Satabhishaj and Yoga. Vaidhriti, or either of the two. 


(¥V.2.—Our Table XI shows that Nak, Satabhishaj (No, 24) may concur with the tithi in a year in which some 
month beiore Margasira is ‘adhika’; but Yoga Vaidhriti (No. 27) can never concur with this tithi.} 


SAPTAMI (TITHI VII). 

A Saptami on Tuesday, combined with Nak. Revati (that is, by Tab. XJ, bahula 7 
in Ashadha or Sukla 7 in Pausha or Magha) is very auspicious. A Suila sapiami, falling on 
Sunday, is called VZ/4 YA, and is speciai for donations. A Swkla sapiami, joined with the 
Ist quarter of Nak. Hasta, is called bYADRA. A Sukla sapiami, coinciding with a Sankranti 
is called IZAHAJAYA, which, for making donations, is superior even to an eclipse. 

VWaisakha Sukla 7 is Gangd-Saptami or Gangotpatt: (birth of Ganga—midday). 

Srayana bahula 7 is Sitald-Saptami or Sitali-Vraia, time purvaviddha. 

Bhadrapada Sukla 7 is called by some Aparayiti. 

Asyina Sukla 7 : about this tithi Sarasvati is worshipped under Nakshatra ‘Mila. 

Karttika Sukla 7 is eee (forenoon). 

Margasira Sukla 7 is Stiryaurata. 

Magha Sukla 7 is Fain’ or Maha-Saptami (time, oriecliaa Manviadi 
(forenoon). 

ASHTAMI (TITHI VII). 

An Ashtami, falling on Wednesday, is special and receives the name of Budhash- 
tami. The Sukla-Ashtami in every month is sacred to Durga or Annapurant ; while the 
Bahula-Ashtami in every month, called Ad/dashtami, celebrated at purvaviddha, is sacred 
to Krishna. 

Chaitra Sukla 8 is Bhavini-utpatti: when joined with Wednesday and Nak. 
Punarvasu, bathing on this tithi is special. 

Sravana bahula 8: /anmdashtami, Krishnashtami or KRISHNA JAYANTI 
(midnight); special when combined with Nak. Rohini ; less so, when joined only to Monday 
or Wednesday ; Manvidi (afternoon). 

Bhadrapada Sukla 8; /yeshihi-Gauri-pijana-vrata, when moon is in Nak. Jyeshthd. 
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Bhadrapada bahula 8: Vahalakshmi vrata (purvaviddha); Ashtaka-sriddha. 
Asyina Sukla 8 is Mahdshtami and is special, when joined to Tuesday. 
Karttika Sukla 8 is Gopdshtami, when cows are worshipped. 


Do. _ bahula 8 is Krishnashtami, Kala-Bhairavashtami, or Kéla-Bhairava- 
anti. 


Margasira bahula 8 is Ashtaka-sriddhéi in the afternoon. The same is the 
case with bahula 8 in Pausha, Magha and Phalguna. 


| Pausha Sukla 8 is special when joined to Wednesday and Nak. Bharani (Rohini or 
Ardhra, according” to some). 


Magha Sukla 8 is Bhishmdshtami aud is celebrated at midday. 


¥ Magha bahula 8 is Birth of Stta. 
NAVAMI (Tithi IX). 
Chaitra Sukla 9 is Réma-navami or Rima-jayanti, at midday. 
Bhadrapada do. _is Aduhkha-navami. 
Asvina do. is Mahd-navami or Durgd-navami: Manvadi (forenoon). 
Karttika do. is Kretayugadi (forenoon). 
Margasira do. is Kalpidi (forenoon). 
Magha bahula 9 is Rdamadisa Navami. 


DASAMI (Tithi X). 
Jyeshtha Sukla 10 is Dasa-hard (expiating ten sins) (see Sec. 54) or Gangdvatira, 
Ashada do. is Manvédi (forenoon). 
Asvina ‘do. is Vijayadasami or DASARA (afternoon; special with Nak. 
Sravana); Buddha-jayanti. 
EKADASI (Tithi XI). 

Every Ekddasi is sacred, like every Amiavdasyd, and receives a special name, It is 
called Vijaya when joined with the Nak. Punarvasu. The following are the names of the 
| 24 Ekadasts :— 


A 


Month Sukla. | Bahula. I Month Sukla. Bahula. 


| 


) Chaitra,—Kémadé Ebé-| Vartithint ekddasi. Bhadrapada.-Vishnu | Indira Lkidasi. 


dasi. | ariwartanotsava or 
Vaisakha.—Mohini do. | Apara do. Parivartini Ekadast, 
gal irjala do. | Yogini do. (Vishnu turning on his 
shada,—Vishnusayanot- Kamada or Kamika side : called Vishnu 
sava ; Sayani or Vishiu-  Ekddasi. srinkhala, when 
Sayani Ekdidasi  (1.c., 11th and 12th tithis 
Wishnu going to sleep), meet in Nakshatra 
Sravana—Putradi Lhdi- Aji Lkadasi. Sravana., 
dasi, | 
7 


Month Sukla. Bahula. | Month Sukla. PBahula, 
Asvina.—Pisinkusa Eha-| | Ramé Ekidasi.  Pausha.—Putrada ' Shattild Lkédasi, 
dasi. | | Ekadast 
| or MUKKOTIT or; 
Karttika.—Prabodhint ‘Utpatti Ekaddést, | VAIKUNTHA: 
Ekddasit (Waking of. EKADASI/ | 
Vishnu), Bhishmapan- | Manvidi (forenoon), 
chaka vrata commences, | 
|Magha.-—/ayéd -kaé- Vijaya Lkadasi. 
Margasira.—-Vokshadi | Saphala Ekddasi. | dasi.| © 
Ekadasi. | 
| Phalguna.— Amalaki Pdpamochini Ekd-— 
| Ekiadasi. dasi, 


/ 
| 


DVADASiI (Tithi XII). 


The Dvadasi is called Mahd-dvadasi in the following circumstances :— 
11th Tithi current at sunrise on two successive days: the next Dvadaést is 
called Unmilani. 


12th — Do. do, do. do. : the Dvadast is called 
Vanjuli, 


12th Tithi, to be followed by a full moon or a new moon tithi, current at two sun- 
rises —Pakshavardhini. 


12th Tithi, joined with Nakshatra Pushya, is Jaya [7.e., by Tab. XI, Bahula 12 
in Bhad; or Sukla 12 in Phalg. or Chait.] 


Do. do. do. do. do. Sravana is Vijaya fie, by Tab. XI, Sukla 
12 in Bhad., Asv.; Bahula 12 in Phalg.] 


Do, do. do. do. do. Punarvasu is Jayanti [i.e, by Tab. XI, Sukla 
12 in Phalg.; Bahula 12 in Sravana]. 


Do. do. do. do. do, HRohiniis Papanasini [i.c.,, by Tab. XI, Sukla 
12 in Pausha, Magha ; Bahula 12 in Ashadha}. 


Vaisakha Sukla 12, joined with Nak. Hasta, and Jupiter and Mars in Simha, Sun 
in Mesha, is VYATIPATA 
Ashada  Sukla 12 is the commencement of Chiturmdsya vrata. 
Sravana do. is Vishnoh-pavitri-ropanam. 
Bhadrapada do. is Vamana jayanti (midc day) ; called Sravana Dyadasi, when 
joined with Nak. Sravana, and specially, when further joined with ita 


Asvina bahula 12 is Govatsa Dvddasi (evening). 
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Karttika Sukla 12: (1) end of Chaturmdsya vrata, which began on same tithi in 

Ashadha. 
(2) Prabodhotsava or Utthina dvddasi (preparation for waking 

Vishnu). 
(3) Tulasi vivaha (marriage of Vishnu with the Tulasi plant). 

(4) Manvdéd (forenoon). 

Magha Sukla 12: Lhishma dvddast. 

Do. bahula 12: Tila dvadasi or Vijaya, when combined with Nak. Sravana. 


[V.4.—This can only happen when a month previous to Magha is Adhika—See Table XL] 
TRAYODASI (Tithi XIII). 


Chaitra Sukla 13: Madana trayodasi or Ananga Pijana vrata (purvaviddha) ; god 
of Love worshipped. 
Bhadrapada bahula 13: (1) Kaliyugédi (afternoon). 
(2) Magha trayodasi, when combined with Nak. Magha. 
(3) GAJACHA YA, when joined to Nak. Magha and Sun 
in Hasta. 
Asvina bahula 13: Diana trayodasi, when money lenders worship money. 
Magha Sukla 13: Ka/pddi (forenoon). 


Phalguna bahula 13: (1) Waruni, when joined with Nak, Satabhishay. 
. (2) Mahavaruni, do. do. do. + Saturday. 
(3) MAHA-MAHA-VARUNI when Joined with Nak. 
Satabhishaj + Saturday + Yoga Subha., 
[V.2.—Combinations (1) to (3) can happen only when Phalguni or some previous month is 
Adhika-—See Table Xi.] 
CHATURDASI (Tithi XIV). 
Bahula Chaturdast in every month is Sivarairi. 


Vaisakha Sukla 14: Narasimha jayanti (sunset) : special when joined to Nak, Svati 
+ Saturday, 


Sravana Sukla 14: Varalakshmi vrata. 
Bhadrapada Sukla 14: Ananta chaturdasi. 


Asvina bahula 14: Naraka chaturdasi (moonrise), fasting to avoid naraka or 
hell. Dtpavali (see Asvina amiavasyd beiow), may fallon this tithi if 
joined to Nak. Svati. 

Karttika Sukla 14: Vaikunta chaturdasi (midnight). 


Margasira Sukla 14. Pdshdna chaturdasi. 

Magha bahula 14: MAHA SIVARATRI (midnight, when Nak. Sravana is 
current). 

Special, when, combined with Sunday or Tuesday and Yoga Siva. 


{N.B.—Yoga Siva can combine with Sivaratri only when some month previous to Magha is Adhika: 


fee Lable X1.] 
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SUKLA PANCHADASI (Tithi XV): Sukla 15 or Full Moon (Pirnimd). 
A Sukla 15 or Parnima is called Somavati when it falls on Monday and is special for 


donations. 
It is called Chudamani when it is further joined with a lunar eclipse. 


Most parnimas receive special names, which are given below :— 


Chaitra parnima: (1) Manvddt (forenoon). 
(2) Hanumat-jayanti. 
(3) Special for bathing, when combined with Sunday, Thursday or 
Saturday. 


VYaisakha pirnimia: Kérma jayanti (late afternoon). 


Jyeshtha parnima: (1) Manvédi (forenoon). 
(2) Vata pirnima or Vata Sdvitri (purvaviddha). 
(3) Maha-jyaishthi, when Moon and jupiter are in Nak. /yeshtha 
and Sun in Rohini. 


Ashada pisnima: (1) Manvéd: (forenoon). 
(2) Stvasayanotsava, or Kokilé-vrata or Vydsapija. 
Srayana pirnima: (1) Aig-yajuh-Srdvani (i.e. Sravana for followers of Rig and Yajur 
Vedas). | 
(2) Rakshabandhana (tying a string round the arm) or Raki-pirnima 
or Narali pirnimé (throwing cocoanuts into the sea). 
(3) Hayagriva jayanti. 
Bhadrapada pirnima: Praushthapadi pirnimé or sréddha. 
Asvina pirnima : (1) Kojdgari pirnima or Kojdégara vrata (midnight), Lakshmi and 
Indra worshipped; games of chance. 
(2) Navanna pirnima, when new grain is cooked. 
Karttika pairnima: (1) Manvdd: (forenoon), 
(2) Chaturmdsya vrata ends. 
(3) Tripuri pirnima or tripurotsava. 
(4) Special, when joined to Nak, Krittika, 


(5) Maha karttiki, when joined to. Nak. Rohint; or when Moon 
and Jupiter are both in Nak. Avittika, 


(6) Padmakayoga, when Moon is in Nak. Krittka and Sun in 
Nak. Visdkha, 
(7) KRITT/KA festival in Southern India. 
Margasira parnima :(1) Datta treya or Datta-jayanti (evening), 
(2) Special for donations of salt, when joined to Nak, Mrigasira, 
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(3) Ardra festival in honour of Siva at Chidambaram and else- 
where. Siva, in his incarnation of NateSa, is said to have 
been born on MargaSira Pirnim& under the Nakshatra 
Ardra: the combination could take place only when some 
month previous to MargaSira was adhika. (See Table XI), 


Magha pirnima: Maha-Maghi, when Moon and Jupiter are both in Nak. Magha. 
-Phailguna pirnima: (1) Manvadt (forenoon). 
(2) Holiké or Hutdsant pirnima (evening). 


(3) Kaman Pandigat (destruction of Cupid by Siva) in South India.. 
Bahula Panchadasi (Tithi XV): AMAVASYA—New Moon. 


A Solar Eclipse on Sunday is Chudamaniy, and is special for donations. 


Amavasyé at the end of Sravana and beginning of Bhadrapada: Pithori or 
Kusotpatini, 


Do. do. Bhadrapada do. Asvina: Sarvapitri or MAHALAYA 
AMAVASYA: special when 
Sun and Moon are both in Nak. 
Hasta. 


Do. do. Asvina do. Karttika is D/PAVAL/, with 
previous and following tithis: 
that on which Nak. is Svat 
being the special day. 


Do. do. Pausha do. Magha (1) ARDHODAYA, when 
joined with Sunday in day time 
+ Nak. Sravana + Yoga Vyati- 
pata. 


[V,B.—This can only happen when some month 
previous to Magha is Adikha, See Sec, 54]. 


(2) Mahodaya when any one of these 
special features is wanting. 
Do. do. Magha do, Phalguna: (1) Dv&éparayugadi 


(afternoon). 


(2) Special for Sraddhas, when joined 
with Nak. Satablishay or Nak. 
Dhanishitha. 


Do, do. Phalguna do. Chaitra : Manvidi (afternoon), 
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CHAPTER XVII. ' 
MODERN EQUATIONS FOR LUNAR INEQUALITIES. 4 
416. In compliance with a desire expressed by many persons interested in the Drig- ~ 
ganita system, it has been thought advisable to include in the present work three very 
simple tables (XVI-A, XVI-B and XVI-C) for correcting the ending moments of tithis 
worked out according .o the Sirya-Siddhdnta, so as to bring them within 2 ghatikas of 
Drig-ganita or Nautical Almanac results, further approximation not being possible within 
the limits of a popular work. Seeing that Siddhanta and Drig-ganita panchangams occasion- 
ally exhibit a divergence of 17 ghatikas (7 hours) in regard to tithis intermediate between 
new-moon and new-moon, the approximations now made possible will go a great way — 
towards leading to a better understanding between the followers of the two systems. 3 
117. Modern Astronomers use five principal equations in order to determine the moon’s 
actual, from her mean, elongation (or tithi). These are (1) the sun’s equation of the centre, 
(2) the moon’s equation of the centre, (3) the moon’s evection, (4) the moon’s variation, (5) the 
moon’s annual equation. Of these (5) is already included in the sun’s equation and both 
are given together in Tables 1X-c and 1[X-A, (4) depends only on the tithi and is given in 
the last column of Table XVI-A, while (2) and (8) are given respectively in Tables XVI-B 
and XVI-C. 
1418, The example given below will show clearly how Table XVI is to be used, but it 
will be useful to bear in mind the following rules :-— 

Rule (1) Table [X gives equated anomalies (as explained in sec. 254) for mean tithis, — 
t.¢., each anomaly given in Table IX~-a, 6 and g, for the moon, contains the 
equation which has to be separated before applying the equation to the mean 
tithi, whereas the anemaly given in Tables XVI-B and XVLC is a mean 
anomaly for the actual moment of the tithi. The principle of the method is to 
work until the equation obtained from the equated anomaly of Tables 1X-a, 6 and 
£, is equal to the equation obtained from the mean anomaly in Tables XVI-B 
and XVI-C. Accordingly, Table XVI enables us to ascertain an ending 
moment not per saltum, but gradually and by successive approximations, using 
the equated anomalies of Tables IX a, 6 and g, as our base. 


Rule (2). ‘ables XVI-B and XVI-C apply, as they stand, only to the first quarters 
(0 d. 0 gh. 0 p. to 6 d. 58 gh. 20 p.) of the anomalistic month, when the equations 
are negative. For the 2nd quarter (6 d. 58 gh. 20 p. to 18d, 46 gh. 40 p.) the 
equation is negative, and the argument should be obtained by deducting the 
given anomaly from 13 days 46 ghat. 40 palas. For the third quarter (13 days 
46 gh. 40 p. to 20d. 40 gh. 0p.) the equation is positive and the argument 
should be obtained by deducting 18 d. 46 ghat. 40 palais from the given ano- 
maly. For the fourth quarter (20 d. 40 gh. 0 p. to 27 d. 38 gh. 17 p.) the equation 
1S positive and the argument is obtai oj 
ee ae ned by deducting the given anomaly from 


Rule (3). On account of differences between Indian and Eur 
uropean astronom - 
stants, 45 palas have to be added to the moon’s mean eloneaiaen or sith ‘a 
14 ghatikas to the moon’s mean anomaly. These corrections are applicable — 
from the year A.D. 1800 to the year A.D. 2000 it 


. 
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Example. , 
119. To find the ending moment of bahula Shashthi (21st tithi), Nija Sravana A.D. 1909. 


; . d.. . giv. Dal. ©’s Anomaly. |(’s Anomaly. 
According to the Ephemeris for A.D. 1909 (Table X1J), d. gh. pal, | d. gh. pal. 


Mean new-moon “f Nija Sravana was on Aug. ... 16 20 46 | 125 23 49 | 10 18 19 


Add equivalent of 21 tithis (bahula shashthi) ... 20 40 17 20 40 17 | 20 40 17 
Add (for diff. between Ind. and Eur. constants)... + 45 +14 
37 1 48 146 4 6 81 12 36 
©’s Eqn. for 146 d. 4 gh. (Table [X-h)—9gh. 40p. Ded.1 an. month. 27 33 17_ 
C’s Variation for Shashthi (Table XVI-A)—1gh. 48p. 3 7 a 
2 — 112 
—ligh. 23p. (A) a 
3 27 56 
C’s Anom. for 3 days 27gh. 56p. by Table 1X-g is —l6gh. 40p. (B) — 16 40 
(Cc) 3 11 16 
a. gn. 
The argument for ‘able XVI-B is the given moon’s anomaly (C):— 3 11 16 
Do, Table XVL-C is 2 (C’s—-©’s long.)—(C’s Anom. 
Now, 2 ((’s—©’s long.) for 6 tithis is given in Table XVI-A as 
either 11d. 7gh, 19p. or 38d. 34gh 36p. A. .J 


The given (’s anom. has to be deducted from either of these data 38 11 16 


7.50 8 
Since the last anomaly is in the’second quarter, we deduct it from 13 46 40 
[vide Rule (2) supra.] 


a 5 56 37 (D) 
This is the argument for Table XVI-C. 
The equation ace. to Table XVI-B. for 8d. 11gh. 16p. is —20gh. 83p. 
Do. do. Table XVI-C. for 5d. 56gh. 37p. is — 6gh. 27p. 
Total... —27gh. Op. (E) 


We compare the last equation (E) with (B) found supra from Table [X-g (z.e., logh. 40p). 
Clearly, our Sairya Siddhanta equation is too smal] and we must try again with—27gh. Op. (E) 
in lieu of 16gh. 40p. (B). That is, we must diminish the argument for Table XVI-B_ by 10gh.20p 
and increase the argument for Table XVI-C by the same amount. 

Our new arguments for Table XVI-B will be 3d. Ogh. 56p. and its eqn.—19gh. 38palas. 
Do. do. Table XVI-C will be 6d. 6gh. 57p. and its eqn.— 6gh. 30palas. 
Total... —26gh 8p. (F) 
This time we began with —27 gh. (E) and ended with —26 gh. 8 p. (F) which shows 
that our last argument for Table XVI-B must be increased by 1 gh. and our last argument 
for Table XVI-C correspondingly diminished. 
Our new argument for Table XVI-B is 3d. Igh. 56p. and its equation —19gh. 43p. 
Do, do, Table XVI-C is 6d. 5gh. 57p. — 6gh. 30p. 


re ee 


—26gh. 13p. (G) 
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We began with — 26gh. 8p. and ended with — 26gh. 18p. (&). 
We may be satisfied with this result. Our final equation wili be — 26gh. 13p. 
(1) Sun’s equation of the centre and (’s annual eqn. + Variation —Ilgh. 23p, 


(2) Moon’s do, do. and (’s evection —26gh. Ip. 
—37gh. 36p. 
This being deducted from our mean tithi, we have 
mean tithi or elongation Aug. 37. 1gh. 48p. 
—37gh. 36p. 


Aug. 36, 24gh. 12p. 
To which add for local time (Table XIII); 1651” = 1gh. 9p. (Lat. 18°, 146th day). 


ae Se 


Aug. 36 or Sep. 5, 25gh. 21p. 
which is about 2 ghatikas in excess of the time given in Drig-ganita panchaéngams for the 
year Saumya (A.D. 1909—10), whereas the Siddhanta panchangams give 12 or 13 ghatikas 
more as the ending moment of bahula Shashthi in Nia Sravana of that year. 


420. Ordinarily, the greatest difference between Siddhanta and Drig-gantia pan- 
changams occurs from the 6th to the 10th tithis. For the reason of this divergence, the 
reader is referred to the article on the Moon in the Encyclopedia Britannica, where we are 
told that ancient astronomers were unacquainted with the evection and variation, as per- 
turbing elements of the lunar theory. 


424. If the reader wishes to know how Drig-ganita panchangams obtain their 
tithis from the Nautical Almanac, we may state the process in a very few lines :— 


Taking the above example, we look out in the Nautical Almanac the ©’s and (’s 


longitude at Greenwich mean noon on two or three neighbouring days, say 4th, 5th and 
6th September 1909. 


(1) (2) (3) CF (5) 
September 1909. ( ’s long. at noon. (’s long. at noon. (’s elongation. ( ’s elngation for 24 hrs. 
° n ° , Ww O° , ” fo} , ” 
4 4l 14 389°3 161°. Te..-de 240 57 ° 202 
5 55 25 162 162 15 29°9 2538 9 463 12 #12. 261 
6 69 11 33°6 168 138 42:8 265 57 §60°8 12 48 45. 


Columns 2 and 3 of this table are extracted from the Nautical Almanac for 1909. 
Column 4, Moon’s elongation, is of course column 2 /ess column 8, and the difference between 
the elongations of two successive days is entered in column 5. The tithi we want is Bahula 
Shashthi, z.e., the 21st tithi which ends when the Moon's elongation is 21 x 12° = 252°. This, we 
find, was sometime before Greenwich noon on 5 September 1909. Since the Moon’s exact 
elongation at Greenwich noon on 5th September 1909 was 2538°.9'46°3” which is 1° 9 46-3" 
(= 1'1628°, byTable XIX) more than we require, we have to deduct the time taken by the 
Moon to effect this elongation. This last time may be determined by working out a proportion 
either to the elongation of the previous 24 hours (12° 12’ 26°1” — 12-2072° by Table XIX) or to 
the elongation of the next 24 ,hours (12 °48" 4°5” — 12°8011° by Table XIX). The result is 


(1) yegore— -0958.day, or (2) zs-apqq == 0908 day. 
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If we deduct the first result from Greenwich noon, we have September 4°9048, to 
which we add *4605 day for the difference between Greenwich astronomical and Ujjain Lanka 
time, and again add 1651 seconds or 27} minutes or ‘0190 day for the difference between 
Ujjain time and Madras time (Table XIII; lat. 13°, 146th day), Net result, September 4°9048 + 
‘4605+ °0190= September 5°3843 or 23 ghat. 4 palas on 5th September 1909. 

On the other hand, if we deduct the second result, 0908 day from Greenwich noon, 
Sth September 1909, we have September 49092 to which we add, as before, 

+4605 
+ 0190 
and also (for Madras standard time) 9 minutes + ‘0062, and 


we have, as the final result, September 5°3949 
or (by Table XIX) 23 ghatikas 40 palas, which differs by only 13 palas from the result given 
in the Nungumbaukam Panchangam. 

Our working shows that a difference of about 15 palas might result according as we 
took the proportional part from the elongation of the previous or of the following 24 hours. 


422. This is very much in favour of the Drig-ganita method, even if exact astro- 
nomical accuracy is wanted, and that method only postulates the possession of a Nautical 
Almanac. In the absence of a Nautical Almanac, or for years long past or a long way ahead, 
we can obtain a very fair approximation to Nautical Almanac results by means of the modern 
equations in our Table XVI. 

CHAPTER XVII. 


THE MUHAMMADAN YEAR. 

423. The Muhammadan Era, commonly called Hera or Hyra, is dated from 
Friday, 16 July, 622 A.D., the day of the Flight of the Prophet. 

The Muhammadan calendar is not luni-solar- like the Indian Calendar, but 
strictly lunar. The length of the synodical month according to the Muhammadan calendar 
is 29 days 12 hours 44 minutes. The 3 seconds reckoned in addition in the Hindu calendar 
are neglected in the Muhammadan, The months are alternately 29 and 30 days long, which, 
again, if carried out uniformly, would result in ap error of 44 minutes per month, which, in 
360 months, or 12 lunar years, would amount to ike a =11 days. These 11 days are accord- 
ingly added to the last month of the calendar in 11 out of every 30 years, and the year con- 
taining an extra day is, from analogy, sometimes called a leap year. 

424, Every 30 years form a cycle in the Muhammadan calendar. The years which 
have 355 days, instead of 354, are in some countries the 2nd, 5th, 7th, 10th, 138th, 15th, 18th, 
ist, 24th, 26th and 29th. Elsewhere, the 2nd, 5th, 8th, 10th, 13th, 15th, 19th, 21st, 24th, 27th 
and 29th are kept as leap years. 

It will be noticed that the difference of usage is as regards the 8th, 19th and 27th 
years in each cycle. 

Our Muhammadan Calendar ‘Table XV) assumes that the 8th, 19th and 27th years in 
each cycle are leap years, and in paragraph 4 of the explanation at page 197 of the Tables we 
have shown clearly how Table XV should be used by those who observe the 7th, 18th and 
26th years in each cycle as leap years. 
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(58) 


425. All the books that deal with the Muhammadan Calendar mention the above 
difference of usage, but they do not give the reason of it. The reason is, however, not far to 


seek. 
If we write down the accumulated error which remains at the end of each year by 


reason of the neglect to take account of 44 minutes, which we adverted to in the first section 
of this chapter, we obtain the following result under the system of reckoning the 8th, 19th 
and 27th as leap years :— 


Year. Error. How error is corrected by leap year. Year, Error. How error is corrected by leap year. 

Ist year, 8 hrs. 48’ 16th year, il, 

2nd year, 17 hrs. 36’ 1st day added by leap year. 17th year, 5 hrs. 36’ 

3rd year, 2 hrs. 24! 18th year, 14 hrs. 24’ 

4th year, 11 hrs. 12’ 19th year, 23 hrs.12’ 7th day added by leap year. 
5th year, 20 hrs. 0’ 2nd day added by leap year. 20th year, 8 hrs. 0’ 

6th year, 4 hrs. 48’ 2st year, 16 hrs. 48’ 8th day added by leap year. 
7th year, 13 hrs. 36’ 22nd year, 1 hr. 36’ 

8th year, 22 hrs. 24" 3rd day added by leap year. 23rd year, 10 hrs. 24’ 

9th year, 7 hrs. 12’ 24th year, 19 hrs, 12’ 9th day added by leap year. 
10th year, 16 hrs. 0’ 4th day added by leap year. 25th year, 4 hrs. 0’ 
11th year, 0 hrs. 48’ 26th year, 12 hrs. 48’ 
12th year, 9 hrs. 36’ 27th year, 21 hrs, 36’ 10th day added by leap year. 
13th year, 18 hrs. 24’ 5th day added by leap year. 28th year, 6hrs, 24’ 

14th year, 3 hrs. 12’ 29th year, 15 hrs. 12’ 11th day added by leap year. 
15th year,12 hrs. 0’ 6th day added by leap year, 30th year, Nil. 


We see that by observing the 8th, 19th and 27th years as leap years, a day is added 
by means of a leap year in order to avoid the error accumulating to more than 7 day at the 
end of the following year. 


Those that observe the 7th, 18th and 26th as leap years add a day by means ofa 
leap year in order to avoid the error accumulating to more than half a day at the end of the 
following year. This in fact is what is done by both the schools at the end of the 15th year. 


426. The months and the number of days in each are as follows :— 


Day of Com- | | Day of Com- 
Rovers mencement No. of mencement 
ae days, | geckening — dys, | pear egle 
ning of year. ning of year. 
1. Muharram i 30 7. Rajab me 80 177 
2. Safar 29 30 8, Shaban ‘ae aes 207 
3. Rabi-ul-awwal 30 59 9, Ramzan i 236 
4, Rabi-ul-akhir 10. Shawwal paeah: 20 266 
or 29 9 ; 
Rabi-us-sani . 11. Zilkada wap 00 295 
5 Tumadal- | 30 12. Zil-hijja ao ee 
en awwa sia Do, (when inter- 325 
6, Jumadal-akhir calary).| 80 
or 29 148 
Jumad-us-sani 


All readers are familiar with the names of two of the Muhammadan months, 
Muharam and Ramzan, and all are equally familiar with the fact (due to the strictly lunar 
character of the year) that Muharram is liable to occur at any part of the solar year, 
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127. The Muhammadan day is reckoned from sunset to sunset, and the first day 
of Muharram is that on which the moon is for the first time visible at sunset after new moon. 
This is called the heliacal rising of the moon. Our readers are familiar with the Muham- 
madan usage of observing the heliacal rising of the moon from eminences of any sort, and 
passing word as soon as she Is seen, So as to give notice that Muharram has commenced. 


To the reader who is by this time quite at home among tithis and their ending 


moments, we would quote the following rule from Messrs. SrweLt & Diksuit’s /udian 
Calendar :— 


: “It is well to note that where the first tithi of a month ends not less thau 5 ghatikas before sunset, the hkeliacal 
rising of the moon will probably take place on the same evening ; but where the first tithi ends 6 ghatikas or more after 
sunset, the heliacal rising will probably not take place till the following evening. When the first tithi ends within these 


two periods between 5 ghatikas before and 5 ghatikas after sunset, the day of the heliacal rising can only be ascertained 
by elaborate calculations ”. 


Where so much depends upon sunset and moonrise, it is obivous that places with 
different longitudes and latitudes will often not agree in regard to the exact date of com- 
-mencement of the Muhammadan year. 


N.B.—Further directions for the use of our Table XV relating to the Muhammadan year are given as a concluding 
note to that table, vide ‘l'ables, p. 197. 


Before commencing Part II of our work, which gives special hints with examples 
regarding the use of each of the more important tables, we take the opportunity to insert a 
note on Broken Periods :— 


Note on Broken Periods.—It is very important that the reader, dealing with the Indian orany other 
calendar, should know thoroughly how to reckon broken periods, It is generally a question of addition or subtraction, but 
unless one goes through the process with reflection, there is always a danger of adding or subtiacting 1 100 much, 


To take the simplest case, how many days are theve from Fyiday in one week io Tuesday in the next? Most 
people would use their fingers in such a case and answer ‘4’ or ‘5’ according as they began the reckoning with Friday or 
with Saturday. Now, such uncertainty is fatal to exact reckoning, and we should therefore follow certain rules whereby 
we may avoid all uncertainty. 


First of all, we must always note the meaning of the question with reference to the newt sub-division of the broken 
period : that is, in this case whether the meanmy is fiom a particular hour on Friday to the same hour on ‘Tuesday. This 
makes the meaning quite cleay. From 6a,1. on Friday to 6 aan. on Tuesday following, there are 4 days: and the prope: way 
to answer the question is to conyext Friday and ‘Tucsday into week-day figures 6 and 8, and to adda whole period 
(7) to 3 before deducting 6. Thus, 743=-10. From 10 take 6, and we have the answer, 4 days. Some exercise is 
necessary in order to do even these simple week-day problems correctly. 


The rule about adding a whwle period when you haye taken to reckon from a fraction of one perigd toa 
fraction of the next is very important. How many days ave there from 23rn]1 October in one year to 16th March in the 
next, the second being a leap year. If we refer to ‘lable VILL we shall tind that 23rd October is 296 days from 1st January, 
and 151h March (wheie we have had to pass 29th February) is 75 days. Add 365 to 75. ‘Total 440. Deduct 296, Auswer, 
144 days. : 


If the 1st of a Tamil month be the 15th July, what will be the 7th oi the Tami] month? In such cases we must 
make the same addition to or the same dcduction from the onc side as we make in regard to the ether, In the example before 
us, the addition to be made is 6, aud the answer, 21st July. 


If the Ist of a Tamil month be the 15th July, what will be the 29th of the Tamil monih, We add 28 to each 
sile. Therefore the answer is 15428=43rd July, from which we deduct the whole of the completed period (July=) 31 
days. Final answer, 43 minus 112th August. 
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PART II,—USE OF THE TABLES. 


CHAPTER XIX. 
USE OF EPHEMERIS OR TABLE XII (Solar Dates). 


428. The main interest of the present work to the general Indian reader will lie in 
its enabling him to discover for himself the chief data given in Panch&éngams for any year 
between B.C. 1 and A.D. 2000. Panchangams in India are strictly confined to the year to 

which they relate, and the greatest difficulty is sometimes felt in verifying an Indian date 
only two or three years’ old, while forecasting a date a year or two hence for the purpose of 
a marriage or any other future event is a matter of equal difficulty. By the use of the 
present work, future and past events can be dated according to the rigour of the Indian 
calendar and that with the greatest ease. 


129. For the use of the general Indian reader, a special table called Table XII has 
been inserted in the present work, which gives solar dates, new moons and lunar and solar 


anomalies for the eighty years ending with A.D. 1919, ie. for 70 years before 1910 and 10° 


years after that date. Before instructing the reader how to look up dates in this special table, 
we Shall give a few brief hints as to Indian time. 


130. Indian time is kept in ghattkas (Tam. naligais) or sixtieth parts of a day, 
each ghatka being equivalent to 24 minutes of English timre ({ of an hour), and in palas 
(Tam. vinadis) or sixtieth parts of a ghatika, each pala being equivalent to 24 seconds of 
English time. The ghatikas and padas are reckoned, not from midnight to midnight as in 
English time, but from sunrise to sunrise. Now, as the moment of sunrise depends on the 
latitude and longitude of each place, there should, strictly speaking, be as many panchdn- 
gams as there are places in India. Indian astronomers get over this difficulty by calculat- 
ing time in the first place according to one central latitude and longitude, and then applying 
the necessary corrections in order to deduce the time for other places. The central 
latitude is the Equator and the central longitude is that of Ujjain (75° 46’ 6” East of Green- 
wich) where there was an ancient observatory. To combine the central latitude and the 
central longitude, they imagined an island called Lanka in the Indian Ocean, situated on 
the equator and having the same longitude as Ujjain. This Lanka is, of course, not Ceylon. 


131. The standard time in the Indian calendar is therefore called Lanka time, 
and 6 a.m, at Lanka is the mean sunrise from which all times are, in the first instance, calcula- 
ted. he time marked in Table XII is invariably Lanka time, z.e., time reckoned from 6 a.m. 
at Lanka. The correction to be made at the present epoch (A.D. 1840 to A.D, 1920) in order 
to deduce the actual time from local sunrise at thirty of the most important places in India is 
given in seconds of time in the column “ Total Correction” in Table XIII. In no calendar that 
we are aware of is the correction worked out for so many places in India in a shape ready for 
instant use, 


132, We are now ready to use Table XII, and we will first learn how to look up solar 
dates in that table. Solar dates, 7.2, dates based solely on solar months, are in use in the T = 
and Malayalam tracts of Southern India (#¢., in the Tamil Districts, in Malabar, 
Travancore, and in Cochin) and in Bengal: elsewhere lunar dates are chiefly in use, 
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1433. A solar date is thus cited :— 


: 


(Tamil) Sadhérana varusham, Ani 15. 
(Malayalam) Kol/am 1086, Dhanus 20. 
(Bengal) San 1316, Magha 28. 


434. Vamir Sorar Dates.—the year Sédhaérana is one of 60 years comprised in 
Jupiter’s cycle. ‘he revolutions of the cycle from A.D. 967 to A.D. 1926 are clearly indicated 
with corresponding English years in Table I. The reader will find that in the current 
cycle Sddhérana is A.D 1910, and this fact is also indicatedin Table XII under A.D, 1910. 


435. Looking down the columns in Table XII under A.D. 1910, we find the follow- 
ing entries against Ams :— 


3 Je. 14. 32 6 Jl. 1. 


These abbreviated entries give us the following useful information :— 


The month of Ani in A.D. 1910 begins on June 14, the day of the week being 3, 
t.¢., luesday. 


The same month of Ani contains 32 days, the 32nd day being July 15, the corre- 
sponding day of the week being 6, «.¢., Friday. 


Now, to deduce the 15th day of Ami, the first being given, is an easy matter: for we 
have only to add 14 to “3 June 14” and we get “1? June 28.” 


Now “17” for the day of the week is obviously 3, for we must cast out sevens, 7.¢., 
whole weeks, when the figure indicating the day of the week exceeds 7. 


We thus answer: “ Sddharana, Ani 15” is Tuesday, 28 June, A.D. 1910. 


136. Tamil years may also be quoted by Kaliyuga or Saka eras, and the years 
belonging to these eras are also indicated opposite the A.D, year in Table XII. We there 
see that A.D. 1910 corresponds to Kaliyuga 5011 and Saka 18382. 


43'7. The reader should now note a peculiarity in the citation of Indian years, 
namely, that as a rule the years are “expired”, not “current”. To understand the difference 
between these expressions, we go back to the first year of Kaliyuga, which began on 18th 
February 3102 B.C. We are apt to call that the beginning of the first year: but Hindu 
reckoning prefers to call it the beginning of the year 0, and what it calls the year 1 is really 
what we should call the second year, i.¢., the “ expired” year 1, and so the difference of 1 
runs throughout the reckoning between “ expired” (gata) and “current' (var/tamdna) years. 
In the present work, following the bulk of the autijorities, all purely Indian eras (except the 
Kollam Andu) are expressed in expired years, and A.D. and Kollam years are alone expressed 
as current years, When the reader wants a “current” year for an Indian era (except 
Kollam), he should add 1 to the figure given in this work, 
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138. Marayaram Dates.—We have just stated that the Kollam or Malayélam 
era reckons current not expired years: and we find from Table XII that Kollam Andu 1086, 
cited in our example, began in South Malabar in the month of Cuincam (Tam. Avant) A.D. 
1910 and in North Malabar in the next month Kanni (Lam. Purattas:). Yohelp the memory, 
we may recollect that “ Simha” (the sign of the zodiac from which Chingam is derived) and 
“ South Malabar” begin with “S.”, In fact “S-M” may stand equally for “SingaM” and 
“South Malabar”; while both “N, Malabar” and “ Kanni” contain a strong “n” (unlike the 
soft nasal ~ in Chingam.) 


139. We find from Table XII that “Kollam 1086, Dhanus” begins on Thursday, 
15 December 1910, and ends (the number of days in Dhanus being 30) on Friday, 138 January 
1911. Now between 20 Dhanus and 30 Dhanus the difference is 10, and so we deduct J0 from 
13 January 1911 and get 3 January 1911 as the equivalent of ‘‘ Kollam 1086, Dhanus 20”. 
To find the day of the week, we deduct 10 from 14 (next higher multiple of 7) plus 6, that is 
from 20, and we get 10, which is equivalent to 3 Tuesday. 


Bengal Solar Dates. 
140. Our specimen date is San 1316, Magha 28. 


We find from Table XII, p. 151, that San 1316 (expired) is the Solar year corre-. 


sponding to A.D, 1910-11; and from Table XII, p. 186, that the ist of Solar Magha falls on 
Sunday, 15 Jan. 1911; while the 29th of Solar Magha (the last day of the month) is Sunday 
Iebruary 12. Obviously the 28th Magha is Saturday, February 11, A.D. 1911. 


N.B.—Our Table XI! treats the B. San years as capired. It will be seen, however, from Sec. 112 (6) that 
B. San yeais are usually cited as current, ‘To convert the capived years in Table X11 into current, add, as usual, 1, 
141. The reader will note that each Bengal Solar month has the same name as the 
Lunar month commencing during that Solar month; whereas in the Tamil country each Solar 
month is named ee a month Resi: began before the Solar month in question. This 
is an important practica h erence to e borne in mind in calculating Bengal and Tamil Solar 
dates. For instance Tamil Kartigai is the next month to Bengal Solar Karttika. 


N.B.— solar is were OYiging | s0Tres me 
B,-—All Solar months were originally named from the corresponding Lunar months ; and each Lunar month was 


in turn named from the nakshatia in which the moon ordinarily is at Full Moon in that month, See Table XI 
‘ ab . IP « e ‘ 


Commencement of the Solar Month or Sankranti. 

142. ‘he astronomical commencement of a solar month is the moment of Sanhrdnti 
1.€,, the moment when the sun enters a sign of the Zodiac | 
eo we must add up two figures, namely, (1) the ghatikas and palas (and if we like the 

ay of the Englis ered in Table XII agai 
y English month) entered in Table XII against “Commencement of the Solar Year” 
and (2) the days, ghatikas and palas entered in the Eye-Table under the month of which . 
: at *hich we 
wish to know the Sankranti or moment of commencement s 


lo ascertain the moment of 


Thus, in the case of the three months which we selected as exam ples 
= ? 


are as follows :— the Sankrantis 


Se 
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* Arya Siddhanta. Surya Siddhanta. 
ral a (ae eel 13 April 1910, 6 ghat. 3 palas. 12 ghat. 13 palas. 
i paneien sas’ a} 62 days 21 ghat. 20 palas, 
i Do, do. Malayalam Dhanus 246 days 19 ghat. 9 palas. 
Do. do. Bengal Solar Magha 275 days 38 ghat. 13 palas 
q Sankranti of Tamil Ani, A.D. 1910: 62 days 27 ghat, 23 palas. oe ieee EY 
ot or 75 days (counting from 1 April 1910) 27 ghat. 23 palas ...- (2) 
Sankranti of Mal. Dhanus, A.D, 1910: 246 days 25 ghat. 12 palas ee bas 48) 
or 259 days (counting from 1 April 1910): 25 ghat 12 palas ... (A) 
Sankranti of Beng. Solar Magha A.D. 1910-11 : 275 days 50 ghat. 44 palas me (5) 
or 288 days (counting from 1 April) 50 ghat. 44 palas. “en: 46) 


143. Results (2), (4) and (6) enable us to express the three Sankrantis in terms of 
the English Calendar : for by reference to Table VIII we find that-— 


(1) Ant Sankranti, 75 days from 1 April 1910, is 14 June 1910, 27 g. 23 p. 
(2) Dhanus Sankranti, 259 days from 1 April 1910, is 15 Dec. 1910, 25 g. 12 p. 


(3) Magha Sankranti, 278 days from 1 April 1910, is 18 Jan. 1911, 50 g. 44 p. 
These results agree with the commencement of Tamil Amz and Malayalam Dhanus for 1910 
as entered in Table XII, but the Sankranti of Bengal Solar Magha, as above determined 
(13 January 1911), is not the commencement of that month as entered in Table XI], p. 136 
(15 January 1911). 


144. To account for this difference, we must observe that though the moment of a 
Solar Sankranti is the same all over India for the same Siddhanta, the commencement of the 
corresponding month for civil purposes is not necessarily the same all over India. The follow- 
ing rules on the subject are adopted from Messrs, Sewell & Dikshit’s “ Indian Calendar”. 


(1) In Orissa the Solar month of the Am/t and Viléyati eras begins on the day of 
Sankranti, at whatever moment of the day the latter may happen. Accordingly in Orissa, 
the three Solar months above named would begin on the Sankranti days, z.e., the 14th June 1910, 
the 15th December 1910 and 13th January 1911 respectively. 


(2) In Bengal, when the fraction of the day at which the Sankranti happens does not 
exceed 45 ghatikas, the Solar month begins on the next day : and when the Sankranti occurs after 
45 ghatikas, the Solar month begins on the next day but one, Accordingly the Bengal months 
corresponding to Ani A.D. 1910 (Bengal Solar Ashadha) and to Malayaélam Dhanus A.D, 1910 
(Bengal Solar Pausha) will commence on 15 June 1910 and 16 December 1910 respectively and 
not on 14 June and 15 December 1910 (the days of the Sankranti), while Bengal Solar Magha 
A.D. 1910-11 will not commence till 15 January 1911 (¢.2., 2 days after the Sankranti), 


(3) In Southern India, in the Tamil country, when the fraction of the day at which the 
Sankranti occurs does not exceed 30 ghatikas, the Solar month begins on the same day. 
That is why the beginning of Tamil Ani A.D, 1910 coincides with the day of the Sankranti, 
i June 1910, When the Sankr4nti occurs after 30 ghatikas, the Solar month begins on the 
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next day. This is why the Tamil month Tai, corresponding to Bengal Solar Magha, A.D. 
1910-1 1 is shown in Table XII as having commence on 14 January 191], «e., the day after i 
the Sankranti. ‘ 

4145. The authors of the “Indian Calendar” also state that in Malabar, when the 
Sankranti occurs after 18 ghatikas, the Solar month commences on the next day. If this were — 
so, Malayalam Dhanus in A.D, 1910-11 would commence on 16th December 1910. As a 
matter of fact, however, all the Malayalam Panchaéngams show Dhanus, A.D, 1910-11, as 
commencing on the same day as the Tamil Margali, i.e., on 15 December 1910. This fact 
imports an element of doubt into the so-called ‘ Malabar rule ” laid down by Messrs, SEWELL 


& Dixsuit ; and till the contrary is shown to be the case, we must assume that the Tamil 
rule is followed in Malabar. 


146. The Bengal rule laid down by the same authorities is practically applied in — 
Table XII, page 136 (Ephemeris for Bengal). Whatever may be the rules as regards the | 
commencement of a civil month in any part of India, the data given in Table XII and the — 
Eye-Table will enable any one to apply his own civi rule with certainty. The dates entered in 
Table XII for the commencement and end of Solar months.apply in strictness only to Southern 
India and to the Arya Siddhdnta, For the Si#rya Siddhénta and for tracts where a different 
civil rule from that in force in Southern India is followed, suitable corrections may have to be 
applied, as in Table XII, page 136 (Ephemeris for Benga). 


147. To illustrate the difference between SankrAntis according to Arya and Stirya 
Siddhantas, we will give a practical example from a case which recently came under -the 
author’s notice. A person produced a Tamil horoscope which contained among other data the 
following note on the date of his birth :— 


“A PD. 1856, June 28, Anz 16.” 


A reference to the Tamil panchangams of the year A.D, 1856 showed that according 
to all of them, 28 June 1856 A.D., corresponded to 17th, not to 16th Amz. . 

The apparent discrepancy was explained by the sole fact that the person, though 
now residing in Southern India, was born at Belgaum where the Stirya Siddhanta is followed, | 
and where presumably the horoscope was cast by a Tamil Astrologer. : 

The Solar year corresponding to A.D. 1856 commenced on 11 April A.D. 1856, at 14 
ghat. 6 palas according to Strya*Siddhanta (Table X) and at 7 ghat. 55 palas according to 
Arya Siddhanta. (Table XII.) 

For Ani Sankranti by the Tables II and XIX, we have to add 62 days 21 ghat, 20 
palas according to Sfrya Siddhanta, and 62 days 19 ghat. 34 palas according to Arya 
Siddhanta. 


.. According to Sirya Siddhanta, Am? Sankranti occurred on the 78rd day (reckoned 
from 1 April 1856) at 35 ghat. 26 palas (¢.e., after 30 ghat.) | 

According to Arya Siddhanta, Ami Sankranti occurred on the 78rd day (reckoned 
from 1 April 1856) at 27 ghat. 29 palas (z.e., before 30 ghatikas). 

148. In accordance with the czvzl rules for Solar months current in the Tamil 
country (Sec. 144 supra) the month of Ami in A.D. 1856 began (according to Sarya Siddhanta) 


on the 74th day reckoned from 1 April 1856, z.e., on the 13th June 1856 (wide Table VIII), and | 
the 16th Ami was 13+ 15= 28th Tune 1856. | 


_ 
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According to Arya Siddhanta, the month of Ami in A.D. 1856 began on the 78rd day 
reckoned from April 1856, #.¢, on 12th June 1856 (vide Tab. VIII) and the 17th of Ani was 
12+16 = 28th June 1856, 


149. This example shows that there could easily be a difference of 1 day between 
Solar dates in one part of the country and another. 


It also shows that such differences cannot be accounted for by the ordinary Jantris 
and Panchéngams but must be explained by recourse to the fundamental principles of the 
Indian Calendar. 


eee ee 


CHAPTER XX. 
USE OF EPHEMERiS OR TABLE XII for Lunar Tithis. 


150. Even in those parts of the Indian Continent where the Solar Calendar is used 
for crvil purposes, Junar tithis are observed for religious purposes: elsewhere the civil as well 
as the religious calendar is /unar and is regulated by tithis, instead of by days of the month, 


151. Like the lunar calendar of the Jews, and unlike that of the Muhammadans, the 
Hindu calendar may be described as luni-solar since all its periods of time, though regulated 
by the movements of the moon, are made to fit in with divisions of the Solar Year. 
A lunar tithi is not counted at all unless the Sun rises upon it. A Tithi, Nakshatra, or 
Yoga may begin, or end, at any moment of the day, but the Tithi, Nakshatra, or Yoga pertain- 
ing to a day is that which is current a¢ sunrise, A lunar month takes its name from the next 
following So/ar Sankr&nti : if there are two lunar months entitled to derive their name from 
a single Solar SanirAnti, they both receive the same name and one, the first, is called adhika, 
On the other hand, if a new moon is followed by two Sankrantis before it is followed by 
another new moon, the lunar month which would ordinarily have been derived from the 
second of the two SankrAntis is suppressed and is said to be Kshaya, that is, in defect. Lastly 
the lunar year, beginning in the month of So/ar Chaitra, which is itself the last month of the 
Solar year, is named after the next Solar Year, These considerations suffice to prove that the 
Hindu lunar year is properly a luni-solar year. 


152. Lunar periods of time are characterized by an element of certainty or rather 
of palpable evidence, not found in solar periods, and in another sense the actual moments of 
junar phases are marked by much greater uncertainty than Solar Sankrantis. We will 
explain each of these propositions. 


153. Palpable evidence of lunar periods.—We cannot visibly perceive in the heavens 
the fact that the sun has completed any definite stage in his annual course: but new moon, 
when the moon’s longitude is the same as the sun’s, is a patent fact: So are full moon and 
each quarter of the lunar month, There cannot be a difference of a whole day between the 
moment of new moon in one part of the country, and the same moment in another part, just as 
we saw there might be in the commencement of a solar month. If an inscription states that 
a certain tithi fell on a Monday, and by calculating backwards we trace the tithi to a Saturday 
we may be quite certain that there is some error in the inscription, 
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154. On the other hand, there are greater fluctuations in the moon’s than in the 
sun’s movements, in the sense that the actual time of new moon may be as much as 14 hours 
before or 14 hours after the time of mean new moon, Two calculations are therefore neces- 
sary to determine the time at which the moon reaches any particular stage of her course: we 
must first ascertain the mean time, which is simply the expected time, taking an average 
over very long periods; and then we must calculate the actual time by making a correction 
to the mean time according to the moon’s and sun’s anomaly at the particular moment. 
Both these operations can be performed very easily and very accurately, that is to say, in 
exact accordance with the Siddhantas, by means of the tables in the present work. The 
correction is called a correction for the sun’s and moon’s equation of the centre, There are 
also one or two other minor corrections recognized in modern astronomy, but the Siddhantas 
do not make them. (See sections 124 to 127 supra.) 


155. Inthe case of new moons from A.D. 1840 to A.D. 1920, it was thought best 
not to give the reader even the slight trouble of calculating the anomaly and the equation of 
the centre ; and the exact moment of each new moon during these eighty years as well as the 
exact day of its occurrence, where it differs from the mean date, is entered in separate 
columns, in Table XII ‘‘ General Ephemeris.” Here, however, the day and fraction of a day 
marking the occurrence of mean new moon, and the sun’s and moon’s anomalies at the moment 


of mean new moon are also given, as they are necessary for the calculation of tithis between 


one new moon and another. 


156. Supposing now the reader wishes to ascertain the exact time of new moon in 
July 1910. He finds the following entries :— 


(Tab. XII) A.D. 1910. 
Date and fraction of day of Ashadha new moon. Actual moment of new moon. 


(5) July 7, 10 ghatikas 57 palas ; July 6, 49 ghatikas 55 palas. 
Moon's and Sun's anomaly in days, ghatikas and palas. 

Sun’s anomaly: 84 days 58 ghatikas 29 palas. 

Moon’s anomaly: 4 days 29 ghatikas 18 palas. 


157. As regards the exact moment of occurrence of new moon in July 1910, there 
is no difficulty at all; for it is Wednesday, 6th July 1910 (the date of mean moon as well as 


the week-day has to be diminished by one, by reason of the anomalies) and the time of day 
is 49 ghatikas 55 palas. 


158. This, as explained already, is mean Lanké time. Tf now you wish to know 
the true local time of the actual moment of new moon in July 1910, and if you happen to be 
at one of the 30 places named in Table XIII, all you have to do is to apply to Lanka time 
the correction indicated in the column “ Total correction 


” for the day of the solar year 
entered under the new moon date in Table XII. 


; 
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2. 159. Supposing you are at Tanjore, the correction for the 84th day is + 2478 
‘seconds of time, #.¢., 103 palas or + 1 ghatika 43 palas. Adding this to Lanka time, 49 ghatikas 


| 55 palas, we have 51 ghatikas 38 palas, exact time at Tanjore according to Strya Siddhanta. 


If now you wish to know how far this time agrees with modern astronomical computation, 


you have merely to look at the time of new moon according to the Tiruvédi Almanac 
(Mr. Srauti’s Panchangam) which is calculated from the English Nautical Almanac and is 
reduced to the latitude of Tanjore, and you find there “6th July 1910, 52 ghatikas 10 palas”, 
showing a difference of 82 palas. This difference of 32 palas is due to lunar acceleration 
which has changed since the date of the Strya Siddhanta. (Vide Sec. 2.) 


160. If you are at Madras (lat. 18°) you will find the correction according to 
Table XIII to be + 2200 seconds of time, t.¢e., + 92 palas or + 1 ghatika 32 palas. Add- 
ing this to mean Lanka time, you get (49 ghat. 57 palas+1 ghat. 32 palas=) 51 ghat. 29 palas, 
The time according to the “College” Panchangam (Mr. Raghavachari’s) is 52 ghatikas 
83 palas, showing a difference of 1 ghatika 4 palas. The increased difference, as compared 
with Mr, Srauti’s Panchangam, is mainly due to two facts, (1) The correction for Madras local 
time is Jess than that for Tanjore local time by 11 palas, (2) Madras standard time, which is 
shown in the College Panchangam, is nine minutes or 223 palas in advance of Madras Local 
time. There is still, however, an unexplained difference of a few palas between cur tithi 
and that of the College Panchangam. 


161. Next, suppose the reader wishes to know the ending moment of the 8th tithi or 
ashtami in the bright fortnight following the new moon of 6th July 1910. For this we have 
to calculate first of all the mean ending moment of the 8th tithi, and then its actual ending 
moment, The mean ending moment is given by adding the collective duration of 8 tithis 
according to the Eye-table to the mean moment of new moon. 


(Tab. XII) Mean moment of new moon ... A.D, 1910, 7 July 10 ghat. 57 palas. 


Ada collective duration of 8 tithis 7 days 52 ghat. 29 palas. 


according to the Eye-table. 


A.D. 1910 15 July 3 ghat. 26 palas. 


162. This, then, is the mean ending moment of the 8th tithi or ashtami, for 
we first of all add the collective duration of 


the actual ending moment of the same tithi, 
XII under the new moon of 7 July 1910. 


8 tithis to the moon's and sun’s anomaly noted in Table 


| 5 
Moon’s anomaly Sun’s anomaly 
| 


4 days 29 ghat. 13 palas | 84 days 58 ghat. 29 palas. 
ee of © tithis. 7 days 52 ghat. 29 palas | 7 days 52 ghat., 29 palas. 

12 days 21 ghat. 12 palas | 92 days 50 ghat. 58 palas. 
Deduct ©'s Eqn. —2 ghat. 20 palas | 


Net C’sanom. 12 days 19 ghat, 22 palas | 


¢ 
de 


(68) 


163. According to the Eye-table we find the Sun’s Equation for an anomaly of 
92 days, 51 ghat, to be minus 2 ghat. 20 palas, and we deduct this equation from the moon’s 
anomaly already found, The Equation of the centre for the moon’s net anomaly of 12 days 
19 ghat. 22 palas is, by the Eye-table, minus 9 ghatikas. 


164. The sum of moon’s and sun’s Equations : 


—2 ghat. 20 palas. 
—9 ghat. 


~ 


SS SS 


—11 ghat. 20 palas. 


165. If 11 ghatikas be deducted from the mean ending moment of the 8th tithi, we 


obtain, as the actual ending moment of subla ashtami, 14 July A.D. 1910, 52 ghatikas after 
sunrise. 


166. This is Lank&é time. If now we wish to know the ending moment of the 
tithi in true local time, say at Madras (Lat. 13 ), ail we have to dois to apply the figure 
entered in the column ‘“ Total correction” under Madras (Lat. 13°) against the 92nd day of 
the Solar Year in Tab. XIII. The correction being + 2095 seconds or + 87 palas, that is 
+ 1 ghat. 27 palas, the ending moment of Sukla ashtami, 14 July 1910, at Madras, is (52 ghat. 
+ 1 ghat. 27palas=) 53 ghat. 27 palas. The “College” Panchangam gives 52 ghat. 33 palas, 


167. We will nowshow the reader how to calculate successive tithis from the Eye- 
table and Table XII combined. The duration of 1 tithi, according to the Eye-table, is 59 ghati- 
kas 4 palas, that is, 1 day less 1 ghatika f/us 4 palas. Bearing this in mind, we shall proceed 
to calculate the successive tithis after new moon, 7 July 1910; the mean time of which is 
10 ghat, 57 palas, or nearly 1] ghatikas. 
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168. The reader is presented in the above table with a full decursus of tithis 
for a whole lunar month, calculated in accordance with the Sfrya Siddhanta ; and he is 
also furnished in the same table with the ending moments of the same tithis, as prived at by 
two standard Panchangams current in Southern India, namely, (1) the Kanjanér Panchaéngam 
of Annavaiyangar, commonly called “ No. 28 Panchangam ”, and (2) the Nungambaukum pes 
changam by Mr. Raghavachari and his son, commonly called “ The College emery ge: 
The former of these panchangams is typical of the class known as “ Vakya Panchangams ”, 


169. A vdkyam (meaning in Tamil a sentence) is simply a phrase or series of 
phrases, employed in accordance with a very ancient “Transnumeration ” table, called 
“ Kadapayadi”, closely analogous to the present writer's Transnumeration Table, published 
at page 37 of his “ Secret of Memory”. It is generally believed that the v&kya process 1s 
based on the Arya Siddhanta, but this is by no means well established. 


Only solar dates in Southern India seem to follow the Arya Siddhanta, but for 
lunar tithis and nakshatras, that Siddhanta, as proved by the above, as well as by the next, 
table, seems to have been given up long ago, even in Southern Jndia, in favour of the more 
accurate Strya Siddhanta. If the Kanjanfir Panchangam had followed the Arya Siddhanta, 
al] mean tithis, including Amdvdsyds, would have occurred according to that Panchangam 
3 ghatikas 42 palas later than by the Sarya Siddhanta, whereas the above table, and more 
especially the next table of nakshatras, shows a much smaller difference as a rule between 
that panchangam and the results arrived at on strict Sarya Siddhanta principles. 


170. The Nungumbaukum or “College” Panchangam belongs to the class of 
what are called in Southern India Drig-ganita panchangams, 7.¢., those in which computation 
is checked by observation, the observation being understood to be that carried on at a modern 
standard observatory, like those at Greenwich, Paris and New York. 


171. Practically, all the Drig-ganita panchangams are based on the Greenwich 
Nautical Almanac, which is published some three years in advance for each year. It is not 
to be supposed that the moon’s and sun’s places given in the Nautical Almanac are those 
observed then and there, for they are also calculated on the best available data, which include 
several elements of the lunar theory, neglected in the Siddhantas. 


N.B.--For the manner in which Drig-ganita tithis are computed, see Section 121 Supra. 


172. The reader will observe that in our specimen table the difference between 
Sftirya Siddhanta tithis and what we may call Nautical Almanac tithis, does not exceed 
2 ghatikas at new moon or 4 ghatikas at other times, (The extreme difference between the two 
systems may amount at times to as much as 17 ghatikas, or 7 hours.) This no doubt is a dis- 
advantage of the Sarya Siddhanta system for strictly astronomical purposes (2.¢., on the 
assumption that Hindu Astronomy must agree with the most accurate results of European 
Astronomy); but if it is remembered that a Nautical Almanac panchangam cannot be con- 
structed unless one has in hand the Nautical Almanac of the particular year, whereas a 
Siddhanta panchangam can be constructed in a few hours’ time for any year, past, present 
or future, without any other materials than those furnished by Tables VI, VII, VIII and 


IX of this work, it will be seen that a panchéngam on the purely Indian system is a great 
convenien ce, 
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Moreover, the Indian panchangam is not a thing of to-day or yesterday, but has been 
constructed on the lines now followed for at least 1500 years, and no person, unacquainted 
with the system, can hope to understand the thousands of inscriptions scattered all over 
India, on the proper reading of which the reconstruction of scientific Indian history largely 


depends, 
173. Aditka or Trisparsa Tithis and Kshaya Tithis: A tithi which begins on one 


day, is current for the whole of the next day and ends in the morning of the third day is 
called an Adhtka or Trisparsa tithi. Trisparsa means “touching three days.” An example is 
furnished in the above table by suk/a navami of the Kanjartr Panchangam, and suka dasami 
of our own and the College Panchangam. The fact that a tithi is current for the whole of a 
day is indicated in the panchangams by entering ‘60 ghat’ as its ending moment, #.¢., it does 
not come to anend all that day. On the other hand, a tithi which begins and ends between 
one sunrise and another is kshaya or in defect and is suppressed. Such a tithi is krishna 
saptami by all three Panchangams in the above table. 
N.B.—If the reader wishes 1o apply to the Siddhanta results, the corrections necessary to bring them up to the 
Nautical Almanac standard, he is enabled to do so in Chapter XVII of Part I of this work; Sections 116 to 122. 
CHAPTER XXI. 
Use of Tables XII and XI—A. 
(NAKSHATRAS.) 

174. We next suppose the reader to be desirous of calculating the nakshatras in order 
for a particular Junar month. The longest interval between each mean new moon and the 
mean ending moment of each of the 27 nakshatras following new moon is given in Table XI-A 
(pp. 134, 135) in days, ghatikas and palas. The interval is subject to a single correction which 
holds good for the whole of a Solar Year. For the years A.D. 1840 to A.D. 1920 the corrections 
for Nakshatras are shown in the last column of Table XII “Deduct for Nakshatras”. The 
deduction for the solar year A.D. 1910-11 is 1 day 56 ghatikas 18 palas. Taking, for 
example, Lunar ‘Ashadha in this year, we find at p. 184 that the first Nakshatra for Ashadha 
from which the deduction can be made is No. 7 Punarvasu, and we proceed to determine the 
mean ending moment of Punarvasu Nakshatra. 


d. .@n. “7 
(Table XI-A, p. 134.) Interval for Punarvasu, No. 7 Nak. in “Ashadha” 2 49 41 
(Table XII, p. 151.) Deduct for the year 1910-11 —l 56 ; 18 
0 58.2 


Add mean ending moment of Ashadha New moon. (Table XII, p.151.) July 7 10 57 


Mean ending moment of No. 7 Punarvasu Nakshatra July 8 4 20 


175. Starting from this point, the following Table illustrates the whole of the 
processes for determining the ending moment of every nakshatra in the series of 27 from 6th 
July to 2nd August A.D. 1910, Asin the last table, a comparison is also instituted between 
the ending moments of nakshatras, recorded in the ‘No, 28” and “College” Panchengens 
respectively, and those arrived at in the present table on the principles of Strya Siddhanta. 
The reader will note that the agreement among the different panchangams is, in this parti- 
cular month, closer in regard to nakshatras than in regard to tithis, However, an extreme 
variation of 5 ghatikas has to be looked for even under nakshatras between Sfirya Siddhanta 


and Nautical Almanac results. 


(72) 
Table showing mean and actual ending moment (Lanka time and Madras local 
time) for each Nakshatra from 6th July 1910 to 2nd August 1910. 
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A.D. 1910 |M. d.ghp. d.gbh.p| gh. p.|M. dgh.p| gh. p.) M dgh.p/ gh. p.| gh. p/ gh. p. 
Punarvasu | July 8 4 20) 5 12 25) -20 35| July 7 48 45) +1 30 | July 745 1546 0) 42 50/42 25 
Pushya ... ..|duly 9 5 3 6 13 8] -22 20| July 8 42 43| +1 30| July 8 44 13) 45 23) 40 27/43 46 
Aslesha ... ... | July 10 5 46) 7 13 51) -22 59| July 9 42 47{ +129) July 9 44 16! 45 54| 39 36/44 40 
Magha ... ...| duly 11 6 29) 8 14 34) -22 93| July 1044 6) +1 29| July 10 45 35| 47 38) 40 98/45 7 
Purva Phalguni... | July 12 712) 9 15 17) -20 35 | July 11 46 37] +1 28 | July 11 48 5) 50 36 43 13/44 52 
Uttara Phalguni | July 138 7 55/10 16 0| -17 33 | July 12 50 22) +1 28 | July 12 51 50) 54 ij 47 47\4+4 3 
Hasta... .. | July 14 8 28; 11 16 43) -18 25 | July 18 55 3] +1 27/| July 13 56 30) 52 57) 53 48/42 42 
Chitra ... .. | July 16 911/12 17 26) -— 8 22| July 15 0 49) +1 96) July*15 215) 5 56) 0 56/4119 
Svati_.... ... | July 16 9 54/13 18 9) - 245| July 16 7 9) 4125) July 16 8 34) 1216, 8 33;40 1 
Visakha ... ... | July 17 10 37) 14 1853) + 3 5 | July 17 18 42) +1 25| July 17 15 7| 18 40, 16 9/-1 2 
Anuradha .. | July 1811 20) 15 19 35) 4 8 42 | July 18 20 2) +1 24| July 18 21 26 24 41, 23 1/-1 35 
Jyeshtha | duly 1912 3, 16 2018 413 42 | July 19 25 45' +1 23 | July 19 27 8| 30 3| 28 53|-1 45 
Mula... .. | July 201246 17 21 1) 417 47 | July 20 30 33) 41 28 July 20 31 56; 34 26) 33 15)-1 19 
Purva Ashada | July 2113 29, 18 21 44) 420 45 | July 21 34 14) +1 22 | July 21 35 36) 37 17| 36 11|-0 35 
Uttara Ashada | July 22 14 12/19 22 27) 422 29 | July 22 36 41) +1 21 | July 22 88 2) 39 43) 37 42)/+0 20 
Sravana ..; .. | July 23 14 55) 20 23 10) +22 58 | July 28 37 53) +1 21 July 23 39 14) 40 29) 37 59/41 15 
Sravishta ... | July 24 15 38] 21 23 53) +22 15 | July 24 37 53) +1 20} July 24 39 13) 40 5] 37 13/42 0 
Satabhisaj | July 25 16 21) 22 24 36) +20 26 | July 25 36 47; +1 20 July 25 38 7) 38 47| 35 38) +2 29 


Purva Bhadrapada ... | July 2617 4) 23 25 19) +17 39 | July 26 34 43) +1 20 


, July 26 36 3) 36 15) 33 25 42 38 
Uttara Bhadrapada... | July 271747) 24 26 2) +14 5 | July 27 31 52} 41 19 


July 27 33 11] 83 16] 30 44/42 27 


Revati... .. | July 28 18 30) 25 26 45) 4 9 54 | July 28 28 24) +1 19 | July 28 29 43) 29 34] 27 ate 58 
Asvini... ... | July 291913) 26 27 28) + 4 | July 29 24 27| 4119 | July 29 25 46) 25 35) 24 27/4119 
Bharani ... ... | July 3019 56) 27 28 11) + 5 | July 30 20 21) +1 18 | July 30 21 39) 21 32) 21 0/+0 39 
Krittika ... ... | duly 381 20 39} O 45 87) —- 0 | July 3r 16 59; +1 18 | July 31 18 17/17 30) 17 29/4048 
Rohini... | Aug, 121 22) 1 - 9 9| Aug. 112 18) +118] Aug. 1 18 31) 13 43) 13 55|-0 24 
Mrigasira | Aug. 222 5) 2 57 3) -13 24] Aug. 2 8 41) +117] Aug. 2 9 58) 10 20] 10 27/-0 29 
Ardra_... | Aug. 32248) 3 5746] -17 8] Aug. 83 5 40) +117 


Aug. 8 657| 736, 7 19)-022 
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CHAPTER XXII. 
USE OF TABLE X. 


176. Table X, which covers more than a hundred and thirty pages of the present 
work is intended to serve the epigraphist and the historian in somewhat the same manner as 
Table XII is intended to serve the general reader, If Table X is used in conjunction with 
the Eye-Table, nothing else is needed for the determination of the ending moments of tithis, 
correct to two places of decimals of a day, for any of the 2000 years between B.C. 1 


and A.D. 2000. The manner of using Table X will be obvious to the reader who knows 
how to use Table XII. 


* Chitra Nakshatra extends from 56 gh. 30 p. on 13th July 1919 to 2 gh. 15 p. on 15th J 191 
Nakshatra comes to an end on 14th July 1910, and this fact is indicated in the panchicaeae By entering de pukinn 
Nakshatra and showing it against July 14, 60 gh. no palas‘as well as against July 15th, 2 gh. 15 p. The first entr 
means simply that on 14th July 1910, Chitra was current for the whole of the civil day. 4 
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177. Suppose for example that the date corresponding to “ Saka Samvat 999, 
Phalguna Sukla 3”, is to be ascertained, we proceed as follows — 


Saka 999 expired 
Days of §. Year. (’s Anom. 


( First New Moon in Solar Year... 3°28 2°67 
This is how the | Add collective days up to Phalguna 
two head-lines of | | New Moon, and remember there 


ied tat saves: 3 was an adhika month earlier in 


taining ©’s and; the year. 324:84 21°74 
(’s anomalies. | Collective duration of 3 tithis (by 
Eye-Table) 2°95 2°95 
331:07 27°36 +165 (©’s Eqn.)=27°53 

Sun’s Eqn. (by Eye-Table) for 331-07 days= +°'165 day 

Moon's do. do. for 27°53 days +°002 day 

Sum of ©’sand (’s Equations. +°167 day 

Table X) Phalguna New Moon, Saka 999, A.D. 1078 (4) Feb. 14°78 
(Eye-Table) Duration of 3 tithis (2) 2°95 } Mean tithi. 


Add mean tithi to sum of ©’s and (’s Eqn. (7)* Feb. 17:90 

The ending moment of the tithi is therefore ‘90 of a day, «.e., (according to Eye- 
Table 54 ghat. on Saturday, 17 February A.D, 1078 ; which, so far as ghatikas are concerned, 
isthe result arrived at by Dr. Fleet by applying Prof. Chhatre’s table—/ud. Antiq. 
Vol. XVII, p. 162. 

178. In the above process the mean ending moment of the tithi is given in the two 
lines bracketed “ Mean tithi”, and a// the rest of the process is directed to ascertaining the 
sum of the sun’s and moon’s equations of the centre. 

179. A further simplification could have been effected by using Table VIII for 
ascertaining the sun’s and moon’s anomaly, thus :— 

©’s An. C’s An, 


(Table X) Saka 999 expired. Anomaly of sun and moon at first days. days. 
new moon in Solar Year a “a 3°28 2°67 


(Table VIII) Phaéiguna sukla 3, increased by 1 Pinon (see Sec. 220 327°79 24°69 
infra) because of an adhika month in the year : 1.e., Chattra 
sukla 3. 331°07 27°36 

©’s Eqn, + ‘165 


i ieentiasemmnenetiiienaaatamtedl 


27°53 
We thus obtain the sun’s and moon’s anomalies by the additionof two, instead of three, 
set of figures, and we may proceed as before to determine the equations for these anomalies. 


Solar Dates by Table X. 


180. Supposing the Kumbha Sankranti for the same Saka Samvat 999, expired, 
was wanted: we proceed as follows :— 

Commencement of solar year, Saka 999: Mr. 23°6638 

Kumbha Sankranti (by Eye-Table) 305-0850 


Mr. 3287488, 1.¢., 44 ghat. 56 p. (Tab. XIX.) 


* Bince the sum of the several fractions of a day which go to make up the ending moment of the tithi exceeds 
unity, we increase the week-day by 1. 


10 
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Now. by Table VIII (see Sec. 216 infra) 328 days from Mr. 1, A.D, 1077 is 
22 Ja. 1078. 


By Table IV (see Sec. 231 to 241 infra) the week day of 22 Ja. 1078 was3+6+6+ 
22=87, which divided by 7 leaves remainder 2, 7.¢.,, Monday, This result agrees with that 
arrived at by Dr. Fleet loc. cit. except as regards the moment of Sankranti, which he puts 
down as about 47 ghat. 52 palas. 


181. To take another example, suppose we want the third Panguni of the 
Vigvavasu year which was current in or after the Saka year 1847 (expired.) 


By Table X, Saka 1347 (exp.) was A.D, 1425. 

By Table 1, the Vi$vavasu of that epoch was A.D, 1425, 

By Table X, the commencement of Saka 1847 (exp.) was Mr. 26°7111 
By the Eye-Table, the addition for the commencement of Panguni= 33490538 


—-- 861°6164 days. 
By Table VHI, 361 days from 1 Mr, A.D. 1425 was 24th Feb, A.D. 1426, 


Now, since *6164 of a day exceeds °5, that is, goes beyond sunset, therefore, by the 
rule in force in South India, [vide Sec. 144 (3)] the first Panguni in the year in question was 
25th Feb. 1426. 

_ Therefore the 8rd Panguni (Saka 1347, ViSvavasu) was 27th Feb. 1426, 

And by Table IV the week day of 27th Feb. 1426 was 6+ 4+ 2+4 27=39 ,which, divided 
by 7, leaves remainder 4 (i.e.) Wednesday. This agrees with the result arrived at by Professor 
Kielhorn at page 83 of Appendix to Vol. VII, Epigraphia Indica. 


Nakshatras concurrent with Tithis. 


182. A tithiis often cited along with a Nakshatra ending on the sameday. In. 


such cases the ending moment of the Nakshatra can be most easily determined by Table XI. 
(For merely finding the concurrent Nakshatra, we may proceed much more expeditiously as 
in Section 185 or Section 186.) 


Thus in the case dealt with in sections 177 to 1'79, the Nakshatra correction for Saka 
999 (A.D.1077) was (Tab. X1) that corresponding to argument 3°279, 7. e., 2394 +0059 =-2453. 
Deducting this from the interval for Revatt in the 12th lunar month (the year 999 Saka 
contained an adhika month, and therefore Phalguna was the 12th month), we have, as net 
interval for Revatt, 31860 minus *2453=2°9407. Add this to New moon, Feb, 1478 we 
have Feb. 1772. Cs Anom. 2°67 + 21°744294= 27-85, Eqn. for Nak. (Tab. IX-&) = 4-016, 
Absolute ending moment of Nakshatra, Feb. -17°72+4:016 or Feb. 17°74, te, 44 ghatikas 
after sunrise on 17 Feb. A.D. 1078. This agrees with Mr. Dikshit’s calculation, cited 
by Dr. Fleet at p. 162 of Jud. Ant, Vol. XVI. 

183. In South Indian inscriptions a solar date, 


a lunar tithi and the corre- 
sponding ”akshatra are often cited together, 


The following example shows how the citation should be verified. 


ces Bupelt ha Saka 1106: on the day of Satabhtshaj, which was the 14th #thé of the first 
to Vol. VII, p. 132. fortnight and a Wednesday, the 26th solar day of the month of Simha”, 


Now by Table X, Saka 1106 commenced on March 24°3508, A.D. 1184. 


fos 
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By Eye-Table, Simha begins and Karkata ends 125°4755 days after-;commencement 
of solar year. 
. Simha Sankranti of Saka 1106 was on 149-8263 days of the solar year. 


That is, by the rule in Southern India already adverted to, the Ist day of Simha 
was the 150th day reckoned from Ist March 1184, 


.". the 26th day of Simha would be 150 + 25 or the 175th day from Ist March which 
by Table VIII, was 22 August. 


In order that the 26th day might be the 14th tithi of the first fortnight, the new 
moon must have occurred 13 days before, 7.2, about 9 August. 


In Table X we find Bhadrapada new moon on Aug. 8°56 of A.D. 1184 (Wednesday). 
By Eye-Table, 14 tithis = 13°78 days. 
. the mean l4th tithi ended on August 22°34, A.D. 1184. 


The day of the week was Wednesday: since the new moon was on Wednesday, 
the addition of 14 days or 2 whole weeks to the day of the week would still give us the same 
day, Wednesday. 


184. If we want the actual ending moment of the 14th tithi, we proceed as follows :— 


(’s Anom. 
First new moon in solar year, A.D. 1184 19-090$ 1191 days. 
By Table VIII, 14th tithi of Sukla Bhadrapada 131°9033 21:685 
150°9942 22°876 
By Tab. LX, ©’s Eqn. for 150°99 days= —:1672 — 1672 
m . C’s Eqn. for 22°709 days = +°3550 
on inant 22°709 
Sum = + °1878 +°1878 
151-1820 


Add commencement of solar year, Mr. 24°3508 


175°5328 days from ust Mr. 
A.D. 1184. 


By Table XIX 5328 day=31 ghatikas 58 palas. 


The actual ending moment of Bhédrapada Sukla 14, Saka 1106, was 31 ghat. 58 palas 
after mean sunrise on Wednesday, 22 Aug., A.D. 1184. 


185. For the Nakshatra corresponding to this tithi we proceed as follows :— 


Lunation space. 


By Table VIII (last column) Sun’s longitude for Nak. on 151st day =12°0321 


. V (last column) do. do. ’ ‘1W8day= ‘0145 
Add 14 tithis (by Table II) 13°7809 
25°8275 
By Table III, the lunation space last arrived at, 25°8275 
corresponds to No, 24 Satabhishaj whose ending space is 96°2494 


Our inscription is therefore correct in ail respects. 
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186. An equally simple method of ascertaining the Nakshatra concurrent with 
the above tithi is the following, where, however, we use degrees of sun’s and moon’s longitude. 


Ending moment of tithi in days of solar year was 150°99 +19 (Sum of eqns.)=151°18 days. 
By Tab. XVII-A & XVII-C., ©'s Long. and Eqn. for 151°18 days= 14669 — 2:04° + "18 =144°83° 
Add Moon's Elongation, i.e., No. of tithi x 12°—14~x ]2°=168°00° 


312°83° 
By Eye-Table the longitude is that of Nakshatra Satabhishay. 


CHAPTER XXIII. 


THEORY OF ANOMALIES AND EQUATIONS OF THE CENTRE. 
CONSTRUCTION OF TABLE IX. 


487. The uses of Table IX, to which we come after discussing Tables XI and X, 
will be sufficiently obvious from examples already worked out. We therefore give in this 
place in popular language a theory of anomalies and their equations. 


188. Fromthe fact that the orbit of the moon as well as that of the earth is 
elliptical, not circular, it follows that the motions of these bodies cannot be uniform from day 
to day or from hour to hour. This irregularity is called the eccentricity of the orbit and the 
correction to be applied on this account is called the equation of the centre. 


189. The following extract from Prof. Jacobi’s Table in Vol. I of Epigraphia 
Indica will serve to introduce the reader to the general theory of Solar and Lunar anomalies, 
and it will also show how the material furnished by the Siddhantas has been worked into 


Table IX of the present work :— 
Surya Siddhanta. 


(’s Eqn. +; ©’s Eqn. - (’s Eqn. -; ©’s Eqn.+ Moon’s Equation of the Sun’s Eqn. of the 
centre. centre, 

Deg. Min. Deg. Min. Deg. Min. Deg. Min.| Deg. Min. Sec. | Deg. Min. Sec. 

7. a 180 0 180 0 360 0 0 0 0 0 0 0 

30 0 150 90 210 0 330 0 2 32 0 1 6 3 

60 0 120 0 240 0 300 0 4 2°. ite ge ee 

90 0 90 0 270~-0 270 0 +) 2 46 2 10 <Zi 


190. Let us try to interpret in detail the meaning of this table. We are supposed 
to measure the moon’s rate of progress, beginning from perigee, the point when she is nearest 
the earth, and at every step we must distinguish the moon’s mean position, .¢,, the position 
which she would have attained at a uniform rate of motion equal to the mean, and the actual 
position which she attains on account of the eccentricity of her orbit. 


191. The mean and actual positions are the same at 0° or 3609, #.¢,, at perigee and 
at 180°, 4.¢., at apogee, 


(77) 
When the moon’s mean position. is 30° from perigee, her actual position has 
advanced by 2 degrees 32 minutes. 
When her mean position ought to be 60°, we find her actually at 64° 22 80” from 
perigee. 
When her mean position ought to be 90°, that is half way between perigee and 
apogee, she is actually 95° 2’ 46” from perigee. 


From this point she begins to move more slowly, though her actual position is still 
in advance of the mean. 


At 120° from perigee, she is 4° 22’ in advance of the mean position, that is, exactly 
as she was at mean 60°. 


At 150° from perigee she is only 2° 32’ in advance of the mean position, 


From 180° onwards she begins to slow down, and when she ought to be 210° from 
perigee, or 30° from apogee, we find she has reached only 210° minus 2° 32' or 207° 28’, 
When she ought to be 270° from perigee, she is only 270° minus 5° 2’ 45” or 264° 57' 14", 


From 270° onwards she begins to move quicker, though she is still behind her mean 
position, At 300° she is behind by 4° 22’ 30” and at 330° she is behind her mean position 
by only 2° 32’ and at 360° or at perigee she is even with her mean position. 


192. In like manner we might trace the Sun’s mean and actual positions from 
perigee through apogee back to perigee, using the figures in the last column of the above 
table, from which we see that the maximum equation of the centre for the sun is 2° 10’ 31”, 


193, In our tables (except under Planets’ Tables XVII, XVIII) wedo not refer to 
the sun’s or moon’s position by degrees, but by days, which is more readily intelligible and 
handier for purposes of calculation. 


194. Our Table IX with its numerous divisions (a) to (/) is simply the result of a 
careful expansion of the smaller tables from which the figures m Section 196 have been 
extracted, and we shall see presently how far our Table IX agrees with the original. 

We saw that when the moon is actually 32° 382’ from perigee, she is 2° 32’ in 
advance of her mean position. Fe 

We turn the first of these figures into days with the help of Subsidiary Table VII (a) 
and for turning 2° 32’ into days we use Subsidiary Table VI (a). 


By Sub. Table VII[(a) 30° = 2°2962 days: 


2° = ‘1531 day, 
82’ = -0408 day. 


32° 32’ = 2'4901 days. 


—L LI 


By Sub, Table VI(a) 2 = 1641 day. 
32’ = °04387 day, 


2° 32' = ‘2078 | ee (1) 
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195. We now turn to Table IX (a), and look up the equation for an anomaly of 
24901 days. We there find, 


(’s Anomaly. Equation, 
2°479 days ‘207 day. 
2'493 days °208 day. 
014 day ‘001 day. 
(490 minus ‘479=) 011 day > Ty x “001 =-008 day. 
”. The equation for 2°490 days = “2078 aye 6 2... | eee 


Our result (2) according to Table LX (a) is in exact agreement with result (1) deduced 
from the Siddhanta Table, which shows the anomaly and the equation of the centre in-degrées 
minutes and seconds. 


196. The reader will naturally ask why we turned the anomaly 32° 32’ into days 
by means of Table VII (a) and the equation 2° 32' by means of Table VI (a). We proceed to 
explain. 


197. Let us suppose the sun and the moon to move in the same plane and in cir- 
cular orbits, describing equal spaces in equal times, Let AB, BC, CD be the mean spaces 
described by the sun in three successive tithis, and lec AM,MN, NP be the corresponding mean 
spaces described by the moon in the same tithis, 


198. If there were no irregularity or eccentricity in the sun’s and moon’s motions, 
the first tithi would be the time taken by the moon to gain 12°, that is, the space BM over the 
sun ; similarly the second and third tithis would be the periods in which the moon gains (MN 
minus BC) and (NP minus CD) over the sun. 


199. But owing to the eccentricity of their orbits we will suppose the sun to be at B’ 
(actual position) when he ought to be at B (mean position) and the moon to be at M’ (actual 
position) when she ought to be at M (mean position), 


200. [hen in the period of a mean tithi (‘9843 day) the moon gains over the sun the 
space B'M’ but our tithi is the period during which the moon actually gains over the sun 12°, 
t.e., we must cut off from B’M’ a space equal to BM and determine the time during which 


that space is gained by the moon. Our problem would be solved if we knew the time durinz 
which B’M’ minus BM was gained by the moon. 


_ 
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201. Now BMW’ minus BM=MM’ minus BB’. The time during which: MM’ — BB 


_ is gained, is evidently the time during which MM’ is gained minus the time during which BB’ 


‘ 


is gained. The times during which MM’ and BB’ are respectively gained are obtained by 
turning MM’ and KB’ into days according to Sub. Table VI (a). This is the reason why in the 
Tables for the moon’s and also the sun’s equation of the centre we turn the equation into 
days invariably by Table VI (a), For Nakshatra and Yoga equations other scales which it 
was unnecessary to give in detail, were used for converting degrees into days. 


202. As the equation for the sun as well as the equation for the moon is some- 
times positive and sometimes negative, and for tithis we have to take the difference between 
the two equations, some confusion would result from our having to change signs so often. 
Therefore the sun’s equations are tabulated, as in the extract given above, with the signs 
reversed. That is why the sun’s eccentricity, starting from perigee, is shown in the table 
in Sec. 189 as negative whereas it is really positive. 


203. The reader will also observe that the moon’s equation in the above table is, as 
it should be, positive between perigee and apogee, whereas in Table IX (a) it is negative for 
the same period. The reason is that when the moon does ina given time more than the mean 
space, this is equivalent to a given space being done in /ess than mean time. This is why 
in Table 1X, which derives equations of time from equations of space, the signs of space- 
equations are reversed. In the case of the sun’s equations, a double reversion. of signs takes 
place, first a reversion in order to make the operation of combining the sun’s and moon's 
equations always an addition, and secondly a reversion in order to derive equations of time 
from equations of space, Asa final result, the sun’s equation of time is shown in Table IX (c) 
as positive after perigee and negative after apogee. A third reversion takes place in calcu- 
lating sunrise, where we have to derive equations of space from equations of time. (Vide 


Sec, 255 infra.) 


204. In calculating tithis, all we have to do, is to sum up the equations of the sun 
and the moon according to J able IX, whether they are positive or negative. Before taking 
the moon’s equation, however, we in practice add to or deduct from the moon’s anomaly the 
sun's equation and we determine the equations for the net moon’s anomaly. The reason is 
that when the effect of the Sun’s anomaly is to diminish or increase the mean time that would 
be necessary for a tithi, it is necessary to take the moon’s anomalies for the altered mean time. 


205. Conversely, in calculating Yogas, where we have-to take sum of the proper 
anomalistic equations of the sun and the moon, our Yoga equations in Table IX (2) [p. 20 (a),| 
have had to be suitably altered as to their signs. 


206. For Nakshatras, we have to convert the moon’s eccentricity, in other words 
herequation of the centre, into days at the rate of the moon's sidereal motion, 1.¢., 360° for 
27°32166 days and this has accordingly been done in Table IX (7), (2), and (/). 


207. The sun's anomaly in Tables IX (c), (/) and (/) is expressed, not in days of 
the anomalistic year, but as days of the solar year, and this is done for convenience of use, 
as explained in Part III, Sec. 253. 
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208. For instance, in the above table, the sun’s equation for an anomaly of 270° is 
entered as 2° 10 31.” 


Now by Table VII (4) 270° = 20292 + 71°02 = 273-94 days. 
And by Table VI (a) 2°='1641 day. 

10’ =-0137 day. 

31" ="0007 day. 


2° 10' 81” ="1785 day. 
Since the solar year always begins with a mean anomaly of 1020802 days, an 
anomaly of 273°94 days of the anomalistic year really belongs to 273°94 minus 102°08, we., 
the 171°86th day of the solar year. 


Accordingly we find in Table IX (c) the equation "1785 day set down against the 
171°86th day of the solar year. 


209. The length of the modern anomalistic year is 365°2596 days while that of the 
Hindu solar year is 865°2587 days. There is no practical error in adopting, as the Indian 
- Siddhantis have done, an identical period for the anomalistic and solar (sidereal) years. 
The modern anomalistic lunar month is, like the Hindu anomalistic month, 27°5546 days. In 
converting degrees of anomaly into days we, therefore, put— 


Sun’s anomaly : [Sub. Table VII (4)] 860° =865°258756484 days. 
Moon's anomaly : [Sub. Table VII (a)] 360° = 27°45459999 days. 


210. The above theory of anomalies and equations is subject to an important vari- 
ation in practice, which we alluded to briefly in Sec. 208, but which it is now necessary to 
dwell on specially. Supposing a mean tithi is accomplished at A days of the solar year, when 
the Moon’s anomaly is B days, then, if the @’s equation for A days is—a, this means that 
the tithi would be accomplished (supposing for the moment that the (’s anomaly had-no 
influence) in 4—a days of the solar year, at a moment when the moon’s anomaly would be 
B—a, Now we proceed to determine the influence of this moon’s anomaly 5—a and find 
the moon’s equation to be, let us suppose, —b. We then put down, as the actual ending 
moment of the tithi, 4A—a—é days of the solar year. 


211. Strictly speaking, we ought to take (1) the sun’s equation for 4+ +a 
days of the solar year, where 4 is the equation (positive or negative) of the moon for 
anomaly B, and a is the ©’s equation, positive or negative, for A days of the solar year, 
(2) the moon’s equation for anomaly of B+a days, and then add the equations so found. 


| 212. But in practice this refinement is not necessary for the sun’s equation 
since the maximum ‘value of 6 + a is (‘4138 + °1784=) 5922 day, and the maximum vari- 
ation of the sun’s equation for this period is about -0018 day or 6 palas only, We may 
note, however, that in the test example, worked by Prof. Jacobi for Ashadha Sukla 42; 
K.Y. 3585, and by ourselves in sections 228 and 259 to 262 infra, a difference of 4 palas does 
occur between his method and Mr. Dikshit’s, and the learned Professor rightly surmises in-a 
footnote (Ep. /nd. Vol. J, p. 430) that the difference must be due to an abridgment in the 
Hindu method. We now see what the abridgment consists in. 
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CHAPTER XXIV. 
USE OF TABLE VIII. 


213. Table VIII isa very comprehensive as well as a very useful table, It is 
designed to convey some very useful information by itself and taken with Tables VI and VII, 
it enables us to take the first and most important step in calculating tithis, that is, to 
ascertain the exact mean ending moment of a tithi in any year, past, present or future, 


Let us interpret the table, taking the entries for a particular day, say the 
340th day of the solar year, A.D. 1908 (Kaliyuga 5009). 


214. Column 1. “ Week day 4”, «2., if the first.day of the year was 1, the 340th 
day of the year would be the 4th day of the week, z.e., an addition of 3; the first day of the 
‘year being 4, Wednesday, the 340th day would be 3 + 4=Saturday. 


215. Column 2. “ Days reckoned from Jan. 1: 5, 6 Decr.” and there is the follow- 
ing footnote: “ When two dates are given in any of these columns, use the first in a leap 
year: otherwise use the second”. 


The meaning of these entries is that the 340th day of the English Calendar year, 
reckoned from 1 January, is 5 December if it was a leap year, otherwise it would be the 
6 December. By the expression “if it was a leap year”, we mean, “if in the course 
of reckoning we have had tu pass a 29th February ”. 


The entry in this column is meant to be of use only with reference to the English 
Calendar. If we want to know, for instance, how many days there are between 15 March 
and 23 Oct. we take the corresponding figures from col. 2 of Table VIII, z.¢., 74 and 296, and 
we know the interval to be 222 days. We should always remember that the meaning of 
such problems and their solution is: “From a particular hour on 15th March éo the same 
hour on 28rd Oct. there are 222 whole days”. (Vide note prefixed to Sec. 128.) 


216. Column 38. The third column means: “The 3rd Feb. is the 340th day 
reckoned from 1 March”, This column is useful for ascertaining the A.D. equivalent 
of dates in Indian Solar Years which began in March, #.e., up to and inclusive of expired 
Kaliyuga 4853, A.D. 1752, see the examples in Sections 142, 180 and elsewhere, and rules 
in Sec. 144. 


217. Column 4. The fourth column means: ‘The 5th March is the 340th day 
reckoned from Ist April, if we have passed 29th February in our reckoning: otherwise the 
340th day reckoned from Ist April is the 6th March of the following year”. This column 
is useful in ascertaining the A.D. equivalent of days in solar years, subsequent to 
A.D. 1752. See examples worked out in Chapters VI, VII and elsewhere. 


218. Column 5. The fifth column means :— 

“The 340th day of the Hindu Solar Year is, more or less, the 6th Panguni (Tamil), 
the 6th Meenam (Malabar) or the 6th Chaitra (Bengal Solar)”. We say “ more or less”, 
because if we want to know exactly what day in the solar year corresponds to 6th Panguni, 
6th Meenam, or 6th solar Chaitra, we should first of all determine the beginning of these 
months, according to (1) the moment of SankrAnti, and (2) the rule of practice followed in the 
respective provinces. See examples worked oui in Sec, 181 and elsewhere, 
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In the present case, supposing we are concerned with the Solar Year 5011 
Kaliyuga, A.D. 1910 the year began as follows :— 


Surya Siddhanta. 
(Tab. VI) A.D. 1900 as Ap. 12°6204 
(Tab. VII) Add for 10 years. ‘5876 

Ap. 18°2080 


Moment of Solar Chaitra Sankranti 
according to Sarya Siddhanta 334°9053 days. 


which is followed in Bengal (by 
Tab. VI) 335°11388 days of Solar year. 


Arya Siddhanta, 


Ap. 12°5139 
+5868 


Ap. 181007 
Moment of Panguni or Meenam San- 
kranti, according to Arya Sid- | 3349200 days. 
dhanta, which is followed in the ‘+ ————— 
Tamil country and in Malabar | 335:0207 days of Hindu Solar year. 
(by Tab. II.) J 


According to the rule followed in Malabar and the Tamil country, the month begins 
on the same day on which the Sankranti occurs, if the Sankranti occurred before °50 of a day. 
[Sec. 144 (3)]. Therefore the 1st Panguni or 1st Meenam in the year, expired Kaliyuga 5011, 
ie ie 335th dav of the Solar year and the 340th day would be the 6th Panguni or 

t eenam, 


In Bengal the month begins the day after Sankranti, if the Sankranti is before *75 
of the day. Therefore in Bengal the first Chaitra in the Solar year K.Y. 5011 (expired) will 
~ the 836th day of the Solar year and the 346th day of the Solar year will only be the 5th 
altra. 


219. Column 6. The 6th column is the central column of the whole Table. The 
figure 340 in the present case is the guide in using the other columns. 

220. Column 7. The 7th column should be read with the 8th. The two columns 
mean ; “In a year where there is no adhika masa, the Is¢ tithi of the dark fortnight (indicated 
by dark figures) of Chaitra, which is called dahula prathami or badi 1, ends on the 340th day 
of the Lunar Year at ‘5861 of the day”. If we find out the beginning of the lunar year, which 
we can do from Tables VI and VII, or Tab X, al! we have to do is to add to it the ending 
moment of a tithi, as given in Table VIII, and then we know the day and fraction of day of the 
Solar Year or of the English Calendar year, when the mean tithi ends. Examples of this process 
are given throughout the work. If there has been an adhika mdsa during the year, which we 
can ascertain from Table X or XII, the tithi is advanced one month. 

221. Thus, supposing we want the 8rd bahula tithi of Magha in expired K. Y. 
5010 (A.D. 1909) when there was an adhika Sravana, we proceed as follows := 

Commencement of Solar year A J), 1909 Ap.12:9492 (1) 


First new moon in Solar year. 72745 (2) 
18th Magha (for which we take from Table VIII 
the figures against the 18th of the next lunar 
month, Phdleuna) bay sth ae 313°0242 (3) 
(1) (2) (3), omitting 12 Ap. 321:2479 (Solar Year). 
a) 4 9) ig 12 Ap 139-2479 ( . 


+ (9), 1 
+ (3), including 12 Ap. 333° 2479 (days reckoned from 1 Ap.) 
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Our mean tithi, Magha bahula tritiyd, ended on the 321st day of the Solar Year at 
‘2479 of the day or on the 333rd day of the English Calendar year, reckoned from Ist April 
(t.¢., 27 Feb. 1910) at ‘2479 of the day. 


222. Column 8. The 8th column, as we have just seen, gives the order of tithis* 
in each lunar month, beginning with the bright fortnight (light figures) and ending with the 
dark fortnight (heavy figures). 


223. Column 9. ‘The 9th column gives the moon’s anomaly at the ending moment 
of each tithi. The figure in this column should be added to the moon's anomaly at the moment 
of the first new moon in the solar year. The moon’s anomaly at the first new moon in the 
solar year is given in the appropriate column of Table X. Tables VI and VII combined give 
only the moon’s anomaly at the commencement of the solar year and if we are using Tables 
VI and VII to determine the moon’s anomaly, we should take care to add the interval detween 
the commencement of the solar year and the first new moon in the solar year, Thus, suppose 
we want the exact ending moment of the 12th tithi of the bright fortnight of Ashadha in the 
year A.D. 484 (K.Y. 3585 expired) and we wish to use Tables VI, VII, and VIII ; we proceed 
as follows :— 3 


Commencement of First new Moon’s 
tc seen, anomaly. 
(lable VI) A.D. +00 Mr. 17°4857 23°8447 d. 21:748 d. 
(Table V) Add for 84 years. ‘7355 05453 13°466 
Mr. 18°2212 —— 24°3900 35°214 
Add interval between commencement of solar 
year and first new moon in solar year . 24°390 
59°604 
Deduct two whole anomalistic months (Table II) ae 55°109 
4°495 
Add (from Table VIII), for ending moment 
of Ashadha Sua 12 (no Adhika masa) ... 10°8734 15°764 
95°2634 20°259 
©’s Eqn. for 95°26 days (Table [X-c): —°0455 * — 045 
€’s Eqn. for 20°214 days (Table I[X-d) : +°4138 20°214 
+ 3688 + 3683 
Add commencement of solar year A.D. 484 March 18 *2212 


March 118°8529 days 
reckoned from 1 Mr. A. D. 484, etc., as in Sec. 260 infra. 


224. Column 10. The tenth and last column gives the sun’s sidereal longitude 
for Nakshatras and Yogas: that is, it gives the sun’s longitude by putting 365°25875 
days = 295306, 


ERTS SAT ae ‘ regenera wn 

* If we re-caleulated the G's eqn. for ©’s anom, of 95°264°37 ((’s +@’s eqns.), we shall find it to be— 0466 

which 4s the @'s eqn, adopted by Viof. Jacobi in Vol. 1, Ap. Ind. We have notcd however in Sec. 212 supra, as well as 
in Bec, 260 infra, that this is a retinement seldom required in practice. 
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The method of using this column is explained in the chapters of the Text, headed 
“Nakshatras” and “ Yogas” and also under “ Use of the Tables”, vide Sections 36, 49, 
1885, etc. 

This column gives the sun’s longitude for whole days: for fractions of days, when 
necessary, we should add the equivalent from Table V (last column), The use of this column 
is not necessary if we prefer to take the Sun’s longitude in degrees from Tables XVII-A 
and XVII-C. See examples in Secs. 186, 287 and elsewhere. 


CHAPTER XXV. 
USE OF TABLES VII, Vi AND TABLE V—LUNAR CYCLES. 


225. The uses of these important tables will have become familiar from the expla- 
nation of Table VIII, contained in Sec. 223 and elsewhere. They enable us in fact to use 
Table VIII, whether for the Sarya Siddhanta or for the Arya Siddhanta, and whether for 
Solar or for Luni-Solar dates. Instead of giving constants, as Prof. Jacobi has done, for 
K.Y. 3100, 3200, etc., we have given constants for K.Y. 3101, 3201, ete, being the equivalents 
of A.D. century years. We thereby arrive at a very simple, and at the same time handy, 
method of determining the A.D. month, day and fraction of day, marking the commencement 
of any Hindu solar year. We believe it is the first time that this method has been used for 
this particular purpose. 


226. At the end of Table VII are given constants for any period of 100, any 
period of 200, any period of 300 years, etc., up to.a period of 3000 years. These figures lead 
us to a knowledge of the principal lunar cycles in the Indian Calendar, that is, periods of years 
after which new moons happen on the same day and more or less at the same hour of the 
Indian solar year. Thus we find trom Table VII that, according to the Sarya Siddhanta, 
a new moon after 19 complete S. Yrs. recurs on the same day of the S.Y. but 5 hrs. 24’ earlier. 


Do. 122 do. do. do. do. ao 8 later 

Do. 885 do. do. | do. do. eee 

Do. 648 do. do, do. do. 17’ earlier. 

Do. 1315 do. do. do. do, 6 

Do. 2329 — do. do. do. do. 42’ later, 
as tne satiaaeae os eal yore wal tee — # ree lunar cycles according to Dr. Grattan Guinness, but he 


22'7._ Under moon’s anomaly the most important cycle is that of 43 years, as 
after 43 years, the anomaly increases by only ‘00458 of a day, z.¢., 6 minutes and 34 seconds. 


228. After 46 years, mean new moons occur just 1 day 2 ‘minutes and 3 seconds 
later. This is a useful fact to remember. 

TABLE VY. 

229. The exact method of using Table V for determining the ending moments of 
Nakshatras and Yogas is not explained, because the first two-thirds of this table are hardly 
necessary if Table XI is used. The third portion of Tab. V “ Sun’s Longitude for Nakshatras 
and Yogas’” may be used in combination. with the last column of Tab. VIII for determining 
the nakshatra concurrent-with a tithi. Numerous examples of this méthod are given in 
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Secs. 36, 4 and elsewhere, but our readers will probably prefer to use the alternative 
method provided by Tables XVII-A and XVII-C. 


230. Multiplication Table for Jupiter's Samvatsara.—According to the Sarya Sid- 
dhanta, Jupiter makes 364,220 revolutions (without dija or correction) and 364,212 revolutions 
(with dija or correction) in a yuga of 4,320,000 years. This means that the mean period of 
revolution of Jupiter is, with dija, 4832°41581277 days, and without diya, 4332°32065235 days. 
Each of these periods is nearly 12 years anda Jovian month or ;, of the period of Jupiter's 
revolution is very nearly equal toasolar year. The Jovian month is therefore called in 
ordinary language a Jovian year and there are 10117 Jovian years ina solar year. Alsoa 
mean solar day= ‘00277 of a Jovian year. 


The multiplication table of Jupiter’s samvatsaras is merely the multiplication of each 
of these quantities from 1 to 99. For further particulars regarding Jovian years, see sections 
97 to 106 supra. | 


CHAPTER XXVI. 
USE OF TABLE IV (VARA OR WEEK-DAY), TABEES III, II AND I. 


231. The vdra or week-day is almost invariably quoted in Indian dates. The fact 
that week-days are the same in European and Indian reckoning (¢,g., a Monday ina date a 
thousand years ago corresponded, as it does to-day, to an Indian Soma-vara, Tamil Tingal) 
is a striking proof of the common origin of the Indo-European mode of reckoning the week. 
This identity becomes all the more striking when we consider that everything else in the 
two reckonings (year, month, day of month, hour of daypetc.) is different. The week-day is, 
therefore, an important link between the two systems and it is well that we have an easy and 
at the same time a thoroughly accurate and reliable mode of identifying the week-day of any 
date, however remote, in the past. The ordinary rule iaid down in Indian works on astro- 
nomical computation is to count the days from the beginning of Kaliyuga (18 Feb., 3102 B.C.) 
and cast off sevens—a truly formidable operation which few of our readers will venture upon. 

N.B.—'the number of days from ‘the beginning of Kaliyuga up to any mowent under consideration is called the 

Ahargana, This is constantly alluded to in Hindu works on astronomical computation and we have therefore given an — 
Ahargana Table (Table XXII, last page of this work), but the reader will have no occasion to use it unless to terify 
allusions. ¢ 

232. Table IV of the present work supplies an easy method of verifying the day of 
the week of the European Calendar. An equally simple, if not a simpler, method might be 
devised for discovering the week-day of any date of an Indian solar year, but inasmuch as 
all operations in the present work are directed towards ascertaining the A.D. or B.C. date 
corresponding to an Indian date, it will be enough if we are able to verify week-days, through 
the B.C. or A.D. equivalents of Indian dates. 

233. The reader will observe in Table IV three lines in heavy type, consisting of 


the figures 
1, 2, 3, 4, 5, 6, 7, or 9. 


These are called co-efficients: Each century, year of a century and month of a year 
has its co-efficient which is shown in Table lV, and all we have to do is to add up the 
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co-efficients for the component elements of a date, the day of the month being itself an additional 
co-efficient. Thus if we want to know the week day of 15 July 1910 we proceed as follows : 
(Table IV) co-effiicent of 1900 2 
,» of 1910 §& 
» Of July 5 
Day of month = 15 


Total 27 


Dividing 27 by 7, we have as remainder 6, which is equivalent to Friday, the 6th day of the 
week, 


The 15th July 1910 was, therefore, a Friday. 


It will simplify the operation if we cast off sevens in the very act of summing up the 
figures. Thus 2+5 being 7, we might neglect the first two figures, and 15 being 2x 7+1, we 


need only add 5+1 which is 6 or Friday. 


234. This method is applicable toany date, A.D. or B.C., Old Style or New Style, 
but the student should first understand the negative character of B.C. dates and also the 
difference between Old Style and New Style. 


235. BC. dates. All B.C. dates are negative. B.C, 44 is really the year “* minus 44” 
in relation to A.D. 1. In determining week-days of B.C. dates, we should first of all convert 
the dates into positive figures: that is, for the century, we should take the next previous 
century increased by 1, and for the odd year we should take 101 minus the odd year we are 
dealing with, 


Thus, supposing we want the week-day of 18 February 3102 B.C., the first day of 
Kaliyuga we proceed as follows :— 


(Table IV). Co-efficient of 3201 B.C. (the century preceding 3102)............3 
e » LlOl minus 2 (the odd year before us) = 99......... a 

‘ » February (in an ordinary year).............0.sesessses er) 

Day of month 18 


Total 27 


Now, 27 divided by 7 leaves 6, #2, Friday which, according to all accounts, was the first 
week-day of Kaliyuga. 


236, Old Style—At present every fourth year A.D, is a leap year, but century 
years 1700, 1800, 1900, 2000 A.D. are leap years only if the first two figures are divsible by 4 


This rule about century years was adopted, in most European countries (except 
Russia which still follows the Old Style) under the authority of a decree of Pope Gregory 
XIII, dated 1582, and in English speaking countries, under the authority of an Act of the British 
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Parliament, dated 1752, It was ordered by the same Act-of Parliament (in order to correct 
the principal error of the Old Style,) that the day following 2 September 1752 (Wednesday) 
should be called the “14 September 1752” (Thursday) not the “3 September” (Thursday). 
This is the famous “ dropping of 11 days” by Act of Parliament. Wednesday, 2 September, 
A.D. 1752 was therefore the last day of the Old Style in English-speaking countries and 
Thursday, 14 September, A.D. 1752 is the first day of the Enghsh New Style. 


For Old Style dates, 7.¢., dates down to, and inclusive of, 2 Sep. A.D. 1752, the-reader 
should use the co-efficients of centuries appearing under “ Old Style” in Table IV. 


237. The reader will note that 1600 and 1700 appear under both Old Style and 
New Style. The reason is that in most European countries, except the United Kingdom and 
Russia, the New Style came into use in 1582, whereas 1600 and 1700 were Old Style in 
England. 

238. Coming down to the co-efficients of odd years, we note that odd years of 
centuries have the same co-efficient, whether the style be Old or New, A.D. or B.C: only a 
B.C. odd year should first be deducted from 101 so as to render it positive. (vide Sec. 285.) 


239. Lastly, under co-efficients of months, we notice that the co-efficient of January 
in a leap year is 5, while inan ordinary year it is 6; and likewise February has 2 for its 
ordinary co-efficient, and 1 for its co-efficient in leap-years. The co-efficients of the other 
months do not change for leap-year. 


240. In ordinary years, the week-day of the 1st of January is the co-efficient of the 
year. Thus the co-efficient of the year A.D. 1910 1s 7 or 0, and the week-day of 1st January 
A.D. 1910 is also 7 or 0, 2.e., Sunday. ‘The reason is that in ordinary years, the week-day of 
Ist January is the co-efficient of the year p/us 6+1,; and the addition of 7, ¢¢., of a whole 
week, does not of course change the week-day. 


In leap-years the week-day of Ist January is the co-efficient of the year plus 5+1; ¢., 
in leap-years the week-day of 1 January is 1 less than the co-efficient of the year. 


241. The student who has read the author’s “Secret of Memory ” will be able to 
dispense altogether with the use of Table IV for verifying week-days. For particulars of this 
interesting method, see “ Secret of Memory *” Chapter XIV, p. 108. 


Tables III, II, and I 


242. The uses of these Tables will be self-evident. Tables II and III will be con- 
stantly handled by the reader, and their principal contents have, therefore, been included in a. 
condensed form in the Eye-Table at the end of the book. 


243. The “Limits of Adhika and Kshaya months” which form the middle portion 
of Table II present the whole of this intricate subject ina veritable nutshell. For explanation, 
See Sections 18 to 30. When mean intercalations are required, that is, when Adhika 
months have to be determined without reference to anomalies, we should apply the “Limits 
of Adhika months” just as they are. 


CE 
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PART IIL—CONSTRUCTION OF THE TABLES. 


[This part is intended to be of use in criticizing the method employed in the present 
work as well as in suggesting further improvements. It will be of immediate interest to 
those readers who are acquainted with one or other of the existing methods connected with 
the well-known names of Jacosi, KIELHORN, SCHRAM, SEWELL AND DIKSHIT, CHHATRE, etc., 
besides the older and less known names of WarReEN and Jervis. The general reader who 
makes his first’ acquaintance with the subject in the pages of this work will find the present 


part thoroughly intelligible and exceedingly interesting, provided he has mastered the first: 


two Parts. |] 


et 


CHAPTER XXVII, 
TABLES FOR CONVERTING SPACE INTO TIME, 


244. The method of calculating and verifying Indian dates, presented in this work, 
is intended to be of service to the general reader as well as to the scientific expert, the 
epigraphist, the archzeologist, and the historian. The method is perfectly simple and at the 
same time absolutely correct according to the Siddhantas, so that it has become possible for 
the first time to dispense with all manner of approximations and rough and ready methods 
which, however valuable in the hands of an expert, are apt to mislead and confuse, more 
often than they assist, the general reader. The principal device by which this combination 
of extreme simplicity with accuracy and absolute fidelity to the original authorities, has 
been accomplished, is the reduction of al] quantities required for calculation to whole days 
and fractions of a day. 


245. The civil day (with its multiple, the week,) is the one measure of time that is 
common to European and Indian reckoning, everything else (year, month, ghatikas, palas 
hours, minutes, seconds,) being different in the two systems. Accordingly, the civil day and 
decimals of aday have been adopted throughout this work for expressing all manner of 
Indian dates as well as for working out ending moments of ##fhis, etc., and also for veri- 
fying the correspondence of English and Indian dates. Any decimal of a day can be 
converted readily into Indian ghatskas and palas (Tamil, maligais and vinddis) or 
English hours, minutes, and seconds by means of Tables XIX and XX. To assist the 
reader in very exact computation, the fractions expressing minutes have been carried far 
enough to show the recurring places. If, for instance, we wish to know how many hours, 
minutes, and seconds are equivalent to °40499 of a day, we turn to Table XX and find 
that °40486 of a day is equal to 9 hours 43 minutes. The remainder. of the decimal frac- 
tion is ‘00004 which, the same table informs us, is between 3 and 5 seconds. So the 
answer is, 9 hours 43 minutes 4 seconds. The same decimal fraction is equivalent in 
Indian time (as we may see from Table XIX) to 24 ghatikas 18 palas. Ghatikas and hours, 
as fractions of a day, are also shown in the Eye-table at the end of the book. 


246. The reader will notice that in the first three parts of the present work as well 
as in the connected tables (except the Subsidiary Tables VI-a, VII-a, and VII-d, which are in- 


tended mainly for purposes of comparison between the present tables and those of previous — 
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writers on the same subject,) measures of time alone are used, and that measures of space, 
t.e. (degrees of celestial longitude, degrees of mean anomaly of the sun and moon, etc.) 
have been altogether excluded. This is the principle known as Largeteau’s method, which 
was first applied to Indian astronomical computation by Professor Jacobi in 1888. Messrs. 
Sewell and Dikshit have applied the same principle in their “ /ndian Calendar” (1896). 


247. The present method is founded on Largeteau’s principle, but differs essentially 
from it as well as all previous applications of it in one important respect. Instead 
of using Largeteau’s method to discover how much space has been accomplished at a parti- 
Eolar moment of time, the present writer has used the method of day-spaces or space 
days to discover the moment of time at which a particular extent of space has been accom- 
plished. Thus, instead of determining the expired portion of a tithi, corresponding to 
a given moment of time (¢.e., generally, to mean sunrise on a particular day,) as is done by 
Messrs. Jacobi and Sewell, and then calculating the unexpired portion of the tithi by means 
of successive approximations, the present writer investigates, directly and once for all, the 
ending moment of a tithi, the very thing required by Indian usage. 


248. By setting this object steadily in view, the author has been enabled to reduce 
to two or three very simple and easy steps, Messrs. Sewell and Dikshit’s method, which covers 
a page and a half (pp. 81, 82) of their “ Indian Calendar”; likewise he has considerably 
abridged Professor Jacobi’s process, which consists, in the first place, ofan approximation, on 
Largeteau’s method, and thirteen or fourteen subsequent steps (a) to (m), as expounded in 
Volumes I and II of “ Epigraphia Indica”. As regards Mr. Dikshit’s own very accurate but 
very tedious method, covering several pages of the introduction to Dr. Fleet’s “ Gupta Inscrip- 
tions”, the present writer has been successful in arriving at absolutely the same result as 
Mr. Dikshit in two lines of working. (See Sections 223, 259.) 


249. The principles upon which space was converted into time for the purposes of 
the present work are set forth in the following paragraphs. 


The principal measure of space, the distance of the moon from the sun, was con- 
verted into days in the ratio of 29°530587946 days to 360° in the case of the Sarya Siddhanta 
and 29°5305925 days to 360° in the case of the Arya Siddhanta. Subsidiary Table VI-A is 
the conversion Table for Sfirya Siddhanta. 


The increase of the moon’s age, according to the Strya Siddhénta, for 
each solar year is according to the above rate of conversion, 10°891701134 days. Instead of 
reckoning the increase of the moon’s age, however, the present method reckons directly the 
retardation in the date of appearance of the first new moon in each solar year, for which 
purpose it is, of course, necessary to deduct 10°891701184 days from 29°530587946 days: 
result, 18°638886812 days. This, then, is the number of days by which the appearance 
of the first new moon is retarded each year, and the first thing to do every year js to calcu- 
late the interval of retardation for that year. The interval (if we take the retardation for one 
year) will, ipso facto, be the date of appearance of the first or Vaisékha new moon in solar year 
1 of Kaliyuga (expired). From this date all other mean new moons for that or any subsequent 
solar year may be found by the successive addition of multip'es of 2953059 days; and the 
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mean ending moment of every #ithi is given by the addition of the ¢i#hi equivalent in days 
(according to the Eye-Table) to the date of mean new moon, — Precisely the same method 
was followed for the Arya Siddhanta, Lalla’s corrections being introduced at the appro- 
priate date. 

250. The mean anomaly, in the case of the moon as well as that of the sun, was 
reckoned from perigee, as in Professor Jacobi’s article in the /ndian Antiquary (1888), and not 
from apogee, as in his articles in Volumes I and II of Epigraphia Indica. For the purpose of 
Table LX, the moon’s mean anomaly was converted into days in the ratio of 27554599899 
days to 360° in the case of the Sarya Siddhanta, and of 27°554566986 days to 360° in the case 
of the Arya Siddhanta. The increase of the moon’s mean anomaly for a single solar year is 
thus :— 

Strya Siddhanta, 7°048957797 days. 
Arya Siddhanta, 7:049310381 days. 


The anomaly of the moon at the first moment of Kaliyuga was taken as 90° 


from perigee, that being the figure according to all the authorities. Subsidiary Table VII (a) is 


the conversion table for moon’s anomaly according to the Sarya Siddhanta. From the year 
A.D. 1600, the corrected period of the anomalistic month (27°55459797 days) has been adopted 
for Stirya Siddhanta calculations. 


251. The moon’s mean anomaly, as entered in Table IX, corresponds to the #thi 
or space accomplished, while the equation is the addition to or deduction from the tithi, to be 
made in order to arrive at the time or ending moment of the tithi. Consequently, the 
equation in degrees was in every case added to or deducted from the mean anomaly, and the 
result, converted into days at the rate of 27°5546 days to 360°, is entered as the anomaly in 
Table IX. 


252. For the purpose of Table [X-c, f, and h, the sun’s mean anomaly, reckoned 
from perigee, was converted into days at the rate of 365°25875 days to 360° [Subsidiary Tab. 
VI# (4)] and the sun’s equation of the centre was converted at the same rate as the distance 
of moon from sun (29'53059 days to 360°), because the principal use of the sun’s equation of 
the ceutre is to correct the mean into the true distance of the moon from the sun, The 
mgon’s equation of the centre in Table [X -a, 8, d, e, g, was converted at the same rate, and 
for the same reason, from degrees into decimals of a day. 

N. oni Sty the Nakshatra and Yoga Equation Tables, 1X-i, j, , /, equations in degrees were converted into dame 
at the rate of 27°32167 days for 360° in the case of Nakshatras, and of 25:4202 days for 360° in the case of Yogas. 

253. The actual sun’s anomaly, as entered in Table IX, is the result of a series of 
transformations which had to be carefully executed for each of the 680 stages of the anomaly 
According to the Sfrya Siddhanta, the mean anomaly of the sun at the commencement of 
each solar year, neglecting the slow motion of the perigee which is allowed for in that 
Siddhanta but not in the others, is 102° 45’ or, in solar days, 104:25098 days. This amount has 
therefore to be added to the number of days expired in the solar year at a given moment in 
order that the sun's anomaly for that moment may be correctly expressed in days. From the 
sum, 21707 days have to be deducted for Sodhya. Thus the equation entered in Table 
IX (c) against the 182nd day of the solar yearis the equation which really belongs to 
the following mean anomaly. viz., 182 days plus 10425093 days minus 2:1707 days, that 


j 
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is, an anomaly of 284-0802 days: the latter figure, which is not required in practice, has 
wholly disappeared from Table IX (c), and the equation is simply entered against the day 
of the solar year for which, in practice, it is likely to be required. 


254. For nakshatras, the following formula was used: (moon's longitude minus 
sun’s longitude) p/us sun’s longitude=moon’s longitude for nakshatras. As moon’s minus 
sun’s longitude is expressed according to the ratio 860° = 2953059 days, the sun’s longitude is 
expressed in the same ratio. Solar days are thus expressed in terms of the synodical month 
and the result of the reduction, after allowing for Sodhya, is exhibited for whole days 
in the last column of Table VIII, “ Sun’s longitude for Nakshatras”. Fractions of solar 
days can be converted into lunation-longitude by means of the third multiplication table in 
Table V. The first two multiplication tables in Table V were originally intended to be of use 
in determining the ending moment of a yoga or nakshatra, but in practice, either Table XI 
or Tables XVII-A and XVII-C will be found much easier and handier than Table V for the 
investigation of all kinds of problems connected with nakshatras and yogas. Table XI is 
referred to in Secs. 263 to 265 infra and Tables XVII-A and XVII-C in Sec. 266 in/ra. 


255. The moment of suwrise for any latitude and longitude in India can be ascer- 
tained by means of Table XIII, based on the rules and table of asus given by Professor 
Jacobi in Volume 1 of the Zpigraphia Indica, Professor Jacobi has himself given detailed 
tables for sunrise in Volume II of the same publication, but the results achieved by means of 
those tables can, it is believed, be more easily arrived at by the present Table XIII. For the 
purpose of determining the equation of time for each day of the solar year, the sun’s equation 
of the centre, according to Table 1X (c), was used, with the sign changed : likewise the asus 
given in Professor Jacobi’s table and reproduced in Sec. 76 supra, had to be suitably 
modified. 

Thus (according to Professor Jacobi’s table) in the10th degree of Northern latitude 
30 degrees of Sign 1 of the Zodiac take 1544 asus or 1544x 4 seconds of time to rise ; 

or in lunation-longitude, 
(s55) x 29°53059, or 2°46088 units of space take 1544 x 4 seconds of time to rise ; 
544 x4 


' 1 
“. 1 unit of space takes 9°46088 = 144% 1:62=2510 seconds. 


This 2510, then, is the factor by which each day’s equation of the centre according to 
Table LX (c) should be multipled (so long as the sun is in the first Sign) in order to give that 
day’s equation of time. 

And generally, all the asus in Professor Jacobi’s table were multiplied 


bya atop 162, and the factors thus obtained were multiplied again by each day’s 
equation according to Table 1X (c) in the present work : the result was each day’s equation 
of time in seconds as entered in Table XIII of this work. The same result could of course 
have been arrived at directly from Table XVII-A, “ Sun's Equation in degrees for each day 
of Solar Year”, 

256. For using the tables in Epigraphia Indica, Vol. ll, the sun’s longitude (first 
sidereal and then tropical), corresponding to a given day of the solar ~~ has to be first 
determined from special tables in Vol. I, Epigraphia Indica ; then the vinddis given under 
each degree of latitude and for each Sign of the Zodiac in Vol. Il, t61d., have to be multiplied 


(92) — 
by the equation of the centre, which in turn hasito be calculated from the sun’s mean anomaly, 


applied with proportional parts to Special Table XXIV-B in Vol. I, Epigraphia Indica: only 
then can the moment of sunrise for a given day in the solar year be ascertained. 


257. In the present Table XIII on the other hand, the moment of sunrise for any 


day of any solar year is obtained by simply adding a figure in the column “ Tropical Longi- 


tude” to the figure opposite the given day of the solar year in the column “Equation of 
Time” ; and the result is the correction, in seconds of time, to be applied to mean sunrise at 
Lanka (6 a.m.) to determine the local sunrise for the given latitude. 


258. Column 3 under each degree of latitude in Table XIII is a further step 
towards simplification, for it gives, for the 80 years ending 1920, the ¢ota/ correction to be 
applied to mean Lanka time in order to arrive at the local time, for each of 30 important 
places, including Calcutta, Madras and Bombay. In this column the difference in time 
corresponding to the longitude of each place, measured from Ujjain, is added to the correction 
for sunrise for each day of the solar year and for each degree of latitude. 


Example.—Ashédha Sukla 12, Kaliyuga 3585 (expired) A.D. 484- 


259. A single test problem, the same as that selected by Mr. Dikshit in his Intro- 
duction to Dr. Fleet's Gupta Inscriptions as well as by Professor Jacobi in Vol. I of 
Epigraphia Indica, will suffice to demonstrate the absolute reliability and extreme 
simplicity of the above processes as carried out in the present work. Ihe problem is to 
determine the ending moment of Ashddha sukla dvédasi in Kaliyuga 3585 (expired), 
A-D. 484. The ending moment has to be determined (a) for Lanka and (é) for the latitude 
and longitude of Eran (Lat. 24°, Long. 78° 15'). Lastly, the problem has to be worked out, 
first according to the Siirya Siddhdnta, and then according to the First Arya Siddhdanta. 


SURYA SIDDHANTA. 


| 
Moon’s mean Anomaly 


References to Tables. Days of Solar Year. in days. 
- (Table X): Kaliyuga 3585; A.D. 484 ; * March 18-2212. 
First New Moon in Solar year iw 24°3900 4°4.9 4 
(Table VIII): Ashadha Sukla 12 sen 70°8734 15764 


95°2634 20° 258 
-——-—————| (O's Eqn.)—-0455 


Table 1X (c): ©’s Eqn. for 95°26 days of Solar Year = |—°0455 — 
Table LX (6): C’s Eqn. for anom. of 20°212 days = /|+°4188 20°212 
+°3683 + °3683 
*English month, day, and fraction of day marking 95-6317 
commencement of solar year ... "March 18°2212 
113°8529 


Our result is : the tithi ended at 8529 of a day, #.e., at 51 ghatikas 11 palas on the 
113th day of the English Calendar, counting from 1st March. 


“~ 
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The reader will be pleased to note that’ this absolutely correct result for the 
ending moment ofa tithi is obtained by simply adding up six or seven figures from Tables 
VIII, [X, and X, and that absolutely no other process is required for any tithi in any year. 


260. Now, by Table VIII, the 113th day of the English Calendar, counting 
from Ist March, is 21st June ; 


by Table XIX, 8529 of a day=51 ghatikas 11 palas; 
by Table IV we arrive at the week-day as follows :— 


Co-efficient of 400 A.D. Ses 2 
Co-efficient of odd year 84 9 0 
Co-efficient of June rae 3 
Day of the month ae | 

26 


Since 26, divided by 7, leaves remainder 5—Tuurspay, the final answer is 
Tuurspay, 21st June, A.D. 484, 51 GuatTiKas 11 paLas after mean sunrise at Lanka. 


NoOTE.—This is the absolutely correct ending moment, according to Mr. Dikshit ; but Professor Jacobi arrives at 
a result which is 4 palas short. ‘lo arrive at the latter result, (’s+ ©’s Eqn. must be added as in foot-note to p. (83) 
to ©’s Avom. before ascertaining ©’s Eqn., just as ©’s Eqn. is in the actual working swra, added to ( ’s anom. before 
ascertaining ( ‘s Eqn. This extra step, howev er, is a nicety seldom required in practice, since the error on this account 
can never exceed 6 palas, See Sec, 212 swira. 


To DETERMINE THE ENDING MOMENT OF THE ABOVE TITHI IN TRUE LOCAL TIME AT ERAN. 

261. We first of all find the sun’s sidereal longitude for 95°85 days, for which 
purpose we deduct the sodhya, 2°17 days. Remainder, 94 days nearly. 

We turn to Table XIII and bring down the entry under Latitude 24° correspond- 
ing to the 94th day of the Solar Year, for ©’s trop.“ long. and the entry corresponding to 
the 95th day for the equation of time. | 

(1) Equation of time (95th day): + 148 seconds of time. 

(2) ©’s tropical longitude (94th day): +2647 seconds of time- 

(3) To these figures from Table XIII we add the time-difference for the longitude 
of Eran (+2°53 degrees Ujjain longitude), namely, + 2°53 x 240 or+608 seconds of time. 
Total: +148 + 2647 + 608— +3403 seconds of time. 


Now 8403 seconds of time, divided by 60, are 56 minutes 43 seconds or :0393 of a 
day. Adding this to the mean Lanka time already arrived at, viz., °8529, we obtain, as TRUE 
LocaL TIME at Eran for Ashadha Sukla 12, 3585 Kaliyuga, 8922 of a day or 53 GHaTiKas 
32 paLas which is exactly the same as Mr. Dikshit’s result. 


ACCORDING TO ist ARYA SIDDHANTA. 


262. The simplest way of arriving at the ending moment of the above tithi according 
to the first Arya Siddhanta—and this was apparently the method adopted by Mr. Dikshit—is 
to deduct from the ending moment, already arrived at, the difference between the Sodhyas of 
the Strya and Arya Siddhantas (2°1707 days minus 2°1476 days=°0231 day), this being the 


1 . Nors. —In the solar ear, 3585 KY. we make no ‘correction for the difference between @)'s sidereal and 
tropical longitude because in K.Y.,i«., only 15 years later, the @’s sidereal coincided with the ©’s tropical 
longitude. 
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only difference between the Strya and- Arya Calendars at the epoch 3585 K.Y. We thus 
obtain ‘8530 day less ‘0231 day = °8299 day= 49 GHATIKAS 48 paLas (Table XIX). This is 
exactly Mr. Dikshit’s result for the mean Lanka& time of the ending moment of the tithi 
according to the 1st Arya Siddhanta. We may make the same deduction for true local time 
at Eran according to the same Siddhanta, and obtain Mr. Dikshit’s result for this also. 


NotE.—There was also a difference of 001 of’a day, ¢.c., 14 minutes or 4 palas between the commencement of 
the solar year, K.Y. 3586, according to the Surya and Arya Siddhantas (vide Tatles VI and VII iv the present work) ; 


but apparently Mr. Dikshit neglected this trivial difference. 
CHAPTER XXVIII. 
CONSTRUCTION OF TABLE FOR NAKSHATRAS AND YOGAS. 

263. Table XI contains a very easy method of calculating directly the absolute 
ending moment of a nakshatra or yoga. 

The interval between new moon and any particular nakshatra m may be expressed 
29°5306-A +nxd. 

q 


by the formula 


where 4 is the sun’s longitude at new moon, expressed in terms of-a lunation as in the 
last column of Table VII, # is the numerical order of the given nakshatra, counting from 
Revatt, d is the mean duration of a nakshatra in days, and g is the ratio of the length of the 
synodical to that of the sidereal month. 


The above expression may be expanded into 
29-5306— (s+ al—2:1707 ) . m \ Ki tnx, 
where f is the moment of occurrence of the first New Moon in a Solar Year, as given 
in Table X, a is the number of lunations completed since the commencement of the 


Solar Year, /is the period of a lunation in days (#.e., 295306 days); 2°1707 days are the 
sodhya, m is the factor for converting Sun’s longitude into lunation space, according to Table 


V (last column) ; “ is the factor used in the Ist column of Table V ( $.€., T0808) and nxd@ 
is the collective duration in days of Nakshatras counted from Revatt up to the end of the 
given Nakshatra. 
We may expand the above expression again as follows: 
29°5306 x 7 +2°1707 xmx = +nxd—fxmx : —alxmx =" 
Now all these expressions connected by +or —, except, fx mx = may be calculated 
once for all for every Nakshatra in the lunar year, for . 
295306 x ==27°82167 ; 
Q°1707 x mx - — *16237; 


And the expression ("16237 +” x d—alxmx +), when calculated for each Nakshatra 
becomes one of the figures given in Table XI under “ Interval between New Moon and 
each Nakshatra”. 

There remains f x mx, whose maximum value is 29°5306 x mx + = 920891 (the dif 
a between 29°530587946 and 27°321674163, the lengths of the synodical and sidereal 
montns). 
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The values of 7 x-#n x=, less than the maximum, may be calcuiated by means of 
the Nakshatra correction Table in Table XI. 


Accordingly all that we have to do, in order to know the mean ending moment of any 
Nakshatra, is to take the corresponding figure from the “Interval” Table XI and deduct the 
value of f x mx = as obtained from the “correction” table in Table XI. , 

N.B.—'vhe correction tables might have been made additive instead of subtractive, by (1) subtracting all the 
quantities in the correction tables from 2°20890 in ihe case of Nakshatras and from 4°11036 in the case of Yogas, and 
(2) subtracting 2°20890 and 411036 respectively from all the intervals in the body of Table KI. This wili be attended 
to in a future edition of the work, should a second edition be called for. 

264. Thus, supposing the mean ending moment of Mi/a Nakshatra in the month 
of (lunar) Karttika in A.D. 1910, is required :— 


The mean ending moment of Kartttkha New Moon is (by Table X) November 2°30 
The integer and first two decimal places of the “Interval” for 
“ Karthka Mila” (Table XI) 6°18 


Nov. 8°43 

Deduct [xm xX =; t.e., the equivalent of 25°91 rding to the correction 
table in T Al; 187407 = 194. —1°94 
Nov. 6°49 


This is the mean ending moment of the Nakshatra / «in Lunar K&rttika, A.D. 1910. 
If we want the absolute ending moment, we culate the anomaly : 


Days. 

Moon’s mean anomaly at commencemen of Solar Year aes 0°535 

Add increase of anomaly up to Karttika New Moon a 11°866 
Add “ Interval” less fx mx 7 Sis 4°19 
16°59 

Corresponding Equation for Nakshatras (Tabie I X-k) a +°246 


Adding this equation to the mean ending moment, Nov. 6°49, we have Nov. 6°74 or 
(by the Eye-Table) 444 ghatikas after mean sunrise on Nov. 6, A.D. 1910. We could, of 
course, if we had liked, have calculated the absolute ending moment to four places of 
decimals instead of to two. 

265. Yogas are worked in the same manner, by using the corresponding portions 
of Table XI, i.e., by deducting from the “ Yoga Interval” (for the given lunar month and 
given Yoga) the correction for the Solar Year according to the Yoga correction table in 
Table XI. 

266. Whena Yogaand Nakshatra are cited with the ¢tht as in the example in 
Sec. 98 supra, it will generally be enough to ascertain the nakshatra and the yoga which 
were concurrent with the tithi and this can most easily be done as follows :— 

Sun’s anomaly at ending moment of tithi, 203°31 days. 


By Table XVII-A, the ©’s longitude corresponding to 203 days is 197°94° 
> XVII-C, e r - ‘31 day is ‘31° 
198°25 

The tithi being the 9th, the moon's elongation was 9x 12°= 108°00 


Total 806°25 


(96) 
This (by Eye-Table) is the longitude for Nakshatra Dhanishtha. 


For Yoga we add 2 x Sun’s Longitude to Moon’s Elongation. 

That is, the yoga longitude is 108'00° + 2 x 198°25° = 108°00 + 396°50° =504°50° 
| Deducting 360° which is one complete revolution, we have 504°50° — 360° = 144°50°, 
which (by Eye-Table) is the Longitude of No. 10 Ganda Yoga. | 

267. When we wish to find the ending moment of a Nakshatra or Yoga, we should — 


apply Table XI as follows :-— 
In our example, the mean tithi ended at 8°86 days after Kdarttika New Moon. The 


age of the first new moon in the solar year being 20°27 days, the corresponding Nakshatra é 


a 


correction is (by Table XI) 1:50 +:02=1'52=(by Eye-Table) 1 day 31 ghatikas and the Yoga , 
correction (by Table XI) 2°78 + 04=2°82=2 days 49 ghatikas. F 
From Table XI-A under col. VII Karttika we obtain— 


Nakshatra. Yoga. \ =WMN.B.—The coincidence of a 
d h d &  p | particular Yoga with a parti- — 


. a 4. & gh. p. oe Bae : 
No. 23 Dhanishtha 10 10 59 No.11 Vriddhi 11 24 59 | cular Makshetet 


: once a year, and we could, by 
Deduct correction 1 31 2 49 r means of this coincidence, 


| discover the month and the 
tithi even if these were not 


8 40 8 36 J quoted. 
This is the Tithi interval, 8 d. 514 gh—114 gh. This is the Tithi interval 8 d. 514 gh.—153 gh. 


We can, with the last line of corrections, use for the Nakshatra and Yoga the ©’s 
and €’s Anomalies already found (Sec. 98) for the tithi, 2., ©’s Anom. 206 days 184 gh.; 
C’s Anom. 25 days 16 gh. 


Our Nakshatra Eqn. will be that for C’s Anom. of 25 d, 16 gh. /ess 114 gh., or for 25 d. 
43 gh.: Eqn. (Tab. [X-/) is + 114 gh. 


Our Yoga ©’s Anom. will be 206 d. 184 gh. /ess 15} gh. or 206 d. 8 gh., for which ©’s 
Yoga Eqn. (Tab. [X-z) is + 7 gh. 42 p. 


Our Yoga (’s Anom. will be 25 d. 16 gh.—153 gh. 25 d, #¢h. for which C’s Yoga Eqn. 
(Tab. [X-z) is +10 gh. 55 p. 


The sum of ©’s and C’s Eqns. for Yoga is+7 gh. 42 p.+10 gh. 55 p.= +18 gh. 37 p. 


These equations can be added to the mean ending moments of Nakshatra and Yoga 


ee 


The equation being added to Nakshatra mean ending moment, we have, as the 
absolute ending moment of the Nakshatra, Oct. 19°76, ie. 424 gh.—114 gh +14 h 
49} gh. on 19 Oct. A.D, 1474. * ae 


The Yoga ended at 423 gh. — 154 gh. + 184 gh. = 454 gh., when tithi also ended 
(vide Sec. 98). 

Now Dhanishtha Nakshatra ends when moon’s longitude is 306°7° (Eye-Table) and 
since the moon is said to have been in Kumbha raégi, her longitude must h 
300° and 330° (Eye-Table). 


Since the event happened between 300 and 306°7 degrees of moon’s longitude, the 
exact hour is defined as being less than 30 ghatikas before the end of the Nakshatra ian 
by Table XVII-D the moon’s long. increases by 67° in ‘50 of a day). 


ave been between 


N.B.—With reference to line 5 of Sec. 98, the Tithi being the 18th, the kay 


2 = on : Z : v7) {4 ide ji : yy 
have been Kaulava and must have ended at the same moment as the 9th tithi (for the ana (vide list in Table IIT) must 


reason explained in Sec, 55 an 
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CHAPTER XXIX. 
INVESTIGATION OF ADHIKA AND KSHAYA MONTHS. 


268. Adhika months are the cream of the Indian Calendar, while £shaya months 
are its créme dela créme. Figures of speech apart, it is certainly true that the success or 
failure of any computer in deducing adhika and kshaya months is the measure of his 
success or failure in dealing,-as a whole, with the Indian Calendar. How far the present 
method satisfies this ordeal, will be for competent judges to decide. 


269. Two independent English lists of adhika and kshaya months are at present in 
existence, the first by Prof. Chhatre (reproduced in /ud. Antig., Vol. XXIII, pp. 105-108), 
and the second by Messrs. Sewell and Dikshit. The lists in Patell’s Chronology and 
Cunningham's /udian Eras are obviously copied, without check, from Chhatre whose 
reputation was and is, sufficient to justify such a procedure. 


Messrs. Sewell and Dikshit certainly exercised an independent and erudite 
judgment in revising Prof. Chhatre’s list, and they declare, in several parts of their work, 
the indubitable superiority of their list to that of Chhatre. 


270. For the purposes of Table X in the present work, it was necessary to weigh 
carefully the merits of Mr. Chhatre’s and Mr. Dikshit’s calculations wherever they differed. 
The palm must no doubt be awarded, as a general rule, to Mr. Dikshit, but he seems to 
have failed, by oversight, to take notice of the &shaya months in A.D. 507 and A.D. 751 
which are investigated below. 


Adhika Months. 
A.D. 629. 


271. In regard to this year Messrs. Sewell and Dikshit are at some pains to explain 
(under A daitions and Corrections, p. 150 of “ Indian Calendar”) that Chhatre’s entry of Adhika 
Karttika is wrong and that their own entry of Adhika A&vina is correct. Let us verify this 
statement, and in so doing, note the comparative brevity and simplicity of our method. 


Days. @’s and (’s Eqns. (’s Anom, 


First New moon in Solar Year A.D. 629, 10°2145 90°456 
Add for 7th New moon 177°1835 —°172 11°856 
—___—_ — ‘342 
187°3980 32°312 
~ “514 — 514 —'172 @'s Eqn. 
7th or Tulé Sankr&nti 186°9355: 186°884 32°140 
27°555 
4585 


The 7th new moon was therefore Asvina, and obviously the 6th new moon also was 
an Asvina; so that the Adhika month was, as stated by Messrs. Sewell and Dikshit, Aévina, 
not as stated by Chattre, Karttika. 

13 
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A.D. 979. 


2°72. In cach of the next two cases Mr: Chhatre was out of reckoning by a very 
small margin, For A.D. 979 Messrs. Sewell and Dikshit have given Srdvana as the Adhika 
month, whereas Bhddrapada is the Adhika month in that year according to Prof. Chhatre's 
list. The calculations must in all these cases be made by the Sdrya Siddhanta and the 
foot-note to p. (9) of the text should be applied. 


Days. (’s Anomaly 
First New moon in Solar Year A.D. 979, 7°5649 5023 
Add for 5th New moon =: 118°1228 7904 
125°6872 12°927 
Sum of ©’s and (’s Eqns.: —°1259—"1005= —'2264 — ‘126 (o's Eqn.) 
5th or Simha Sankranti 125°4755: 125°4608 12°801 


The Adhika month was Srdvana by ‘0147 day, #.e., nearly one ghatika, and in this 
instance Messrs. Sewell and Dikshit are right. Our Table X shows Adhika Sravana. 


A.D. 1199. 
Days. (’s Anom. 
First New moon in Solar Year  3°36838 8°539 
38rd New moon in - 59°0612 3°952 
62'4295 12-491 


+°055 (©’s Eqn.) 


12°546 


Sum of ©’s+ C’s Eqns. +0555 — 1261 = — ‘0706  -:0706 


8rd or Mithuna Sankranti 62°3555 : 62°3889 


The Adhika month, 8rd new moon, was Ashddha, as stated by Messrs. Sewell and 
Dikshit, not Jyeshtha, as determined by Chhatre. Our Table X shows Adhika Ashadha, 


It happens that this very interesting Adhika month, the 38rd lunar month in 
the year AD. 1199—1200 is quoted ina South Indian inscription, discussed by Dr. Fleet at 
p. 156 of the /ndian Antiquary, Vol, XIX (1890). In the inscription itself the Adhika month is 
identified as Ashddha, notas Jyeshtha, Of course the margin of difference is so small 
(5 minutes), that a calculator might, without being convicted of error, place an adhika month 
of this description on either side of the Sankranti. If we did not know that the difference 
was so small, we should be at a loss to account for the discrepancy between the state- 
ment in the inscription and Prof. Chhatre’s list. As it is, a more striking instance cannot 
be imagined than this actual one, to demonstrate the value and importance to an epigraphist 
of a knowledge of how to calculate tithis accurately. 
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Kshaya Months. 


A.D. 507. 

’s and (’s 
Days. Eqns. (’s Anom. 
First New moon in Solar Year 1071256 —129 14°587 
Add for 8th New moon in Solar Year 296°7141 —-064 13°832 
(1) 8th or Vrischika Sankranti 216°8289: 216°8397 —193 =216°6467  28°419 
97°555 
0°864 

— '129 (©’s eqn.) 

0°735 
+ 039 0°864 
Add for 10th New moon = 59°0612 —°‘355 3°952 


(2) 10th or Makara Sankranti 275°637: 275°9009 —‘316 =275°5849 4°816 
+ °*039 (©’s eqn.) 


4°85 
+ °120 
4°816 
Add for 11th New moon  29°5306 —412 1°976 


= ee 


(3) 11th or Kumbha Sankr&nti 305°085: 305°4315 —'292 =305°1395 6°792 
+ °120 (@’s eqn.) 


6°908 


273. Krom (1) it follows that the 8th new moon was Ka4rttika and it is apparent from 
the time of occurrence of that new moon (1 ghatika before the end of the solar month) that 
the 7th new moon also must have beena Karttika. 


From (2) it follows that the 10th new moon was Pausha, [Foot-note to p. (9) of Text.] 
From (3) it follows that the 11th new moon was Phalguna. [ Do. do. ] 


.. The new moon between Pausha and Phalguna, viz. Magha, was kshaya in this year. 


It is also evident from the time of occurrence of this Phalguna that the 12th new 
moon also must have been a Phalguna. 


Against this year Messrs. Sewell and Dikshit have noted only “ Adhika Phalguna”, 
whereas Chhatre mentions also a &shaya month, Pausha. We have just seen that the kshaya 
month was really Magha, which is accordingly noted in our Table X. 


Nor would the case have been different under the Arya Siddhanta, since, as we 
remarked in the foot-note to Sec. 161 supra, the new moons under the Arya Siddhanta at 
this epoch occurred only “0231 of a day before the Sarya Siddhanta new m ions, and this 
would have made no difference as regards ad/iuka and kshaya months in the present case. 


274. Only an Adhika Chaitra without a kshaya month is noted in this year j 
by Messrs. Sewell and Dikshit, whereas Prof. Chhatre notes Adhika Karttika and Adhtka 


Let us work for the different new moons :— 


Chaitra besides Margastra kshaya. 


(100) 
A.D. 751. 


©’s and (’s (’s Anom., ~ 
Days. Eqns. 
First New moon in Solar Year A.D. 751: 103034 -°172 . 26°321 
Add for 7th New moon 177:1835 -— ‘304 11°856 
(1) Beginning of 7th Solar month 1869355 : 187-4869 ~'476=187-011 38:177—-172 (©’s Eqn.) ae 
=10°4 
27°555 
—*128 10°622 
Add for 8th New moon 29°53806 —:'133 1°976 
(2) Beginning of 8th Solar month 216828: 217°0175 —-261=216'756 12°598—-128 (©’s Eqn) =12°470 
—- ‘052 
Add for 9th New moon 29°5306 +:°077 1-976 
(3) Beginning of 9th Solar month 2463192: 2465481 +°025=246°573 14:574—-052(©’s Eqn.) = 14°522 
+040 
Add for 10th New moon 29°5306 +:°335 1°976 
(4) Beginning of 10th Solar month 275°6369 : 276:0787 +°375=276°454 16550 +°040 (©’s Eyn.) =16'590 
+120 
Add for 11th New moon 29°5806 +°385 1:976 
305°6093 +4°505 18 526 
(5) Beginning of 11th Solar month 305:0850: 305°6093 +4°505=306114 18526+:120 (@’s Ean.) = 18-664. 
+°169 
Add for 12th New moon 29°5306 +°412 1976 
(6) Beginning of 12th Solar month 334-9053 : 335°1899 + °581=335:721 20-502 +:169 (©’s Eqn.) = 20°671 
+°176 
Add for 18th New moon 29°5306 +°357 1:976 
(7) End of 12th Solar month 365°25875 : 364:6705 +°'533=365:203 22-478 +:176 (©’'s Eqn.) = 22-654 


N.B.—'the above is a convenient and concise method of working for Adhika and Kshaya months. 


From (1) arfd (2) it follows [applying the rule in foot-note to p. (9) of the Text], that 
the 7th and 8th new moons were both Karttika, the first of them being Adhika. 


From (8) it follows that the 9th new moon was Pausha. 


., The new moon between K4rttika and Pausha, viz., Mirgasira was kshaya and 


it is accordingly noted as such in our Table X. 


From (4) it follows that the 10th new moon was Magha. 


ers 


(101) 
From (5) it follows that the 11th new moon was Phdlguna. 


From (6) and (7) it follows that the 12th and 18th new moons were both Chattra 
the first of them being adhika. , 


It would appear that by oversight Messrs. Sewell and Dikshit failed to take account 
lof these facts, notwithstanding that Prof. Chhatre had mentioned them. 


A.D. 1963. 


275. Messrs. Sewell and Dikshit, after noting that the last Xshaya month before 
our time was in A.D. 1822, goonto remark: “We are led to suppose that there will be no 


There is no reason why the matter should be treated as one for conjecture, since 
anybody familiar with the present method can calculate that the next A’shaya month will be 
in A.D. 1963, as we have indeed noted in Table X. There will be another in A.D. 1982, as 


noted in the same Table. 


oe 


CHAPTER XXX. 
CONSTRUCTION OF PLANETARY TABLES XVII AND XVIII. 


276. The mean sidereal periods, used in Tables XVII and XVIII, are those of 
modern European astronomy adjusted to the Indian sidereal year. The following table com- 
pares the sidereal period of each planet, ordinarily given in Indian astronomical works, with 
that adopted in this work as well as with the results of modern astronomy. 


Indian Modern Figure adopted 
Planet. Sidereal period. Astronomy in this work, 


(Encycl. Brit.) 


Days. Days. Days. 
Mars 686°99749 686°979645 686'°98814 
Mercury 87°969702 87'°969258 87°96939 
Jupiter —-4332°3206 4332'584821 43292329 
Venus 224'698568 224°700786 224°70169 
Saturn 10765°7730 10759°219817 10761°30664 


277. In the first place it was thought unnecessary to observe in regard to planetary 
sidereal periods the same scrupulous adherence to Indian authorities which is incumbent in the 
case of the solar year and the moon's synodical month, In the next place, the difference in the 
length of the sidereal year between Indianand modern astronomy results in a slight displace- 
ment of the starting point of Indian celestial longitude, which displacement amounts to 7’ 6°26’ 


(102) 


in 50 years and should be added to the precession, amounting, according to moderr 
astronomy, to 41”52°27” for fifty years. The total difference between Indian sidereal anc 
modern tropical longitudes is thus 48 58°53’ for 50 years or 59” per annum, while 
Bhaskara’s estimate of the precession, 59°9007” per annum, is only slightly larger. . 


278. If the slight annual displacement of the zero point of Indian longitudes, 
which is a practical postulate of Indian astronomy, however unrecognized in theory, is applied 
to the siderea! places of planets, their mean sidereal periods will have to be altered as shown 
above. In this manner alone will it be possible to apply to the planets the same precession 
as is applied to the sun, for the purpose of converting sidereal into tropical longitude. : 

N.B.—By taking this slight liberty with the mean siderea] periods of planets, the exact agreement of the me an 
place of any planet with its place in mode*n astronomy is secuved, and the serious divergences between the two syste ms, 
commented on in Whitney’s notes on the Surya Siddhanta have been effectually avoided. As a result, the place, wheth or 
mean or actual, assigned to any planet in Tables XVII and XVIII, may not tally exactly with Indian calculations, ; 
the difference will generally be found to be very slight, while there is an obvious advantage in having for every possible 
epoch z mean place for each planet, identical with that assigned to it by modern astronomy. 


279. The planetary anomalies and annual equations, which were used for Tables 
XVII and XVIII af this work, were taken from Warren’s Kala Sankalita and are ascribed ; 
by that author to a local Telugu Astronomer of the time, called Vavilala Kuchinna. The | 
tables are no doubt old-fashioned, but they are handy and sufficiently accurate for the . 
purposes of Indian horoscope-chronology. This is the main reason for resuscitating them } 
into present-day use. q ; 


280. The figures as to longitudes of apses and nodes and the greatest apparenf 
latitudes of planets (Table XVII) are taken, partly from Warren and partly from the 
Siddhanta Siromani. 


PART IV—PLANETS AND PLANETARY CHRONOLOGY. 


281. Indian astronomy reckons nine planets, spoken of collectively as navagrahas, 
namely the Sun, Moon, Mars, Mercury, Jupiter, Venus, Saturn, Rahu and Ketu. It will be” 
seen that the first seven are named in the order of the days of the week, and this is always the 
order in which they are referred to in Indian astronomy. Rahu is another name for the 
moon’s ascending node, one of the points at which the moon’s orbit cuts that of the Sun 
(the ecliptic), the other point, or the descending node, being called Ketu. An eclipse cannot 
happen except when.the moon is at either node and the sun is at the same or the Opposite 
node ; hence the popular legend which depicts Raku as a dragon swallowing up the 
moon or the sun at the time of an eclipse. Al] the planets, except Rahu and Ketu, move 
like the Sun, from West to East in their apparent path round the earth, Rahu moves in the — 
opposite direction, and Ketu is always assigned a position 180° from that of Rahu. . | 


= 


282. All the data necessary for calculating the geocentric longitude and latitude _ 


of the five planets, Mars, Mercury, Jupiter, Venus and Saturn, are given at pages 200 to 
206 of the Tables (Table XVII). 


(108) 


283. The longitude of any planet is its distance, measured in degrees, from.an arbi- 
trary point in the ecliptic, which point may perhaps best be defined as the @ point of the Sun’s 
mean longitude. The Sun's mean longitude is always 0 at a certain part of the Indian Solar 
Year, namely, at 2:1707 days from the commencement of each Indian Solar Year: while af the 
moment of commencement of the Indian Solar Year, the Sun's actual longitude is 0. The dif- 
_ ference between the Sun’s mean and actual longitude at any time is his equation of the centre, 
and this difference is due to his varying pace at different times of the year as he journeys 
round the earth. The Sun’s mean longitude and equation for every complete day of the Solar 
Year are given in Table XVII-A (pp. 207, 208),and these are most important data in Indian 
astronomy. T'able XVII-C (p. 209) gives the increase of the Sun’s mean longitude for hundredth 
parts of a day. 

284. The Sun’s*mean longitude at any moment is ascertained by deducting 2°1707 
from the number of days and fraction of day elapsed since the commencement of the Indian 
Solar Year, and applying to the result the Table of Sun's longitude (Table VII-B, p. 8). The 
difference between the Sun’s longitude thus calculated and the longitude for the same moment 
given in any European Nautical Almanac, is the true Indian precession, and this difference 
should always be added to the longitude of a planet given in this work in order to ascertain 
the corresponding longitude’ according to the Nautical Almanac. The following table gives 
the precession to be added to Indian celestial longitudes at various epechs since A.D. 520 
(when the European and Indian longitudes coincided), in order to arrive at the European 
celestial longitude. The rate of precession adopted for this table is" I degree for every 
61 years, or 59” per annum, the rate arrived at in Sec. 27'7 supra. 

(The European longitude is called.the tropical longitude of a planet from its being 
regulated by the tropical year, whereas the Indian longitude is generally called a stdereal 
longitude from its being regulated by the sidereal year.) 


| 7 
. Indian Indian Indian 
A.D. Kaliyuga. |Precession in A.D. Kaliyuga. /Precession in A.D. Kaliyuga. | Precession 
| Degrees. Degrees. in Degrees. 
pcell es be 
520 3621 0-0 10404141 | 85 1561 4662 |S «17-0 
551 3652 05 1071 4172 90 | 1591 4692 . 17°5 
581 3682 10 1102 4203 9°5 1622 4723 18°0 
611 8712 15 1132 | 4233 10°0 1653 4754 185 
! 
642 3743 2-0 1163 4264 10°5 1684 4785 19°0 
673 3774 2°5 1194 4295 11:0 | 1715 4816 19°5 
7104 3805 3°0 1225 4326 115 1745 4846 20°0 
135 3836 35 1255 | 4856 1220 | 1796 4876 =| 205 
65 3866 4-0 1285 ae Ge ee 4907 | 21°0 
796 ) 3897 4°5 1316 | 4417 13°0 | 1837 4938 21°5 
826 3927 5:0 1347 4448 13°5 ) 1867 4968 / 22-0 
856 | 3957 55 1377 | 4478 14:0 | 1898 4999 | 22°5 
887 | 3988 6:0 1408 4509 45 1929 5080 «=| 28-0 
918 | 4019 65 1439 | 4540 15°0 1960 506 1 | 23'5 
949 4050 70 1469 4570 15°5 1990 | 5091 24°0 
980 | 4081 75 1500 | 4601 16°0 2020 | §121 24°5 
101C | 4111 80 1531 4632 16°5 ) 2051 §152 25°0 


. } ; 
285. We will now explain briefly how the planetary tables at pages 200 to 206 
are to be used in practice. 


(104) 


The mean longitude of a planet at any moment is obtained by adding together its mean 
longitude at the commencement of the century, the mean motion for the given odd year, and 
the mean motion for the given day. Thus for 202°54 days of the Indian Solar Year, A.D. 961 


(Kaliyuga 4062) we have — Hegeookt 


Mars’ mean longitude at commencement of K.Y. 4001, 79°4873 
Mar’s mean longitude for 61 years, 155°72 
9 ‘4 » 202 days, 105°85 

’” ” ” BA day, 2830 


Answer 341°34° 
286. This is the mean longitude of the planet in his path round the Sun, though not 


his longitude, as he appears’to us from the earth. To obtain this, which is called the geocentric 
longitude, and which is the longitude usually cited in Indian chronology, we have to perform a 
fairly tedious sum, So far as the geocentric longitudes of the planets from A.D. 1840 to 
A.D. 1919 are concerned, the reader is saved the trouble of doing any such sum, Decause the 
geocentric longitudes, as finally determined for Lanka Sunrise on every tenth day ” each solar 
year from A.D, 1840 to A.D, 1919, are given ina handy format pages 210 to 225 (Table XVII), 
so that all he has to do to ascertain the position of the planets in a horoscope, say, for April 13, 
A.D. 1911, is to look up the particular day of the Solar Year (in this instance 0 day against 
A.D, 1911 on p. 224) and set down the positions of the planets as follows :— 

Sun, 357° +°4 +4 27 =360°1 or 0°1° in Mesha : 

Mars, 298°4°, 7.¢,, 28°4° in Makara ; 

Mercury, 16°38° in Mesha; 

Jupiter, 198°8°, ze, 18°8° in Tula; 

Venus, 31°8°, 2.¢., 1°8° in Vrishabha ; 

Saturn, 143° in Mesha ; 

Rahu (Table XVII-B), A.D. 1911 : 21°90° in Mesha. 

(¥.B.--Only mean places, and not actuals, are calculated for Rahu and Ketu). 
Ketu (vide Sec, 284) 21:90°+ or—180°=201'90,° ze., 21°90° in Kanya. The result 
for Ketu is the same, whether 180° are added to, or deducted from, the longitude of Rahu. 
287. The place of the moon, the only remaining planet, can be deduced either 

from the tithi or from the Nakshatra. The latter method is illustrated in Sec. 292 infra. 
The former, which is easier, is shown below :— 


We first of all calculate the ending moment of the tithi, as usual. 


©’s Anom. ¢(’s Anom 
a, gh. «(0 “geek ph, 


(Tab. XII, p. 151) New Moon, March 1911 .. Mar. 29 57% $50 45 92 163 
(Eye-Table) Collective duration of 15 tithis ey. 14 46 14 46 14 46 
= Mar. 44 482 865 81 87 23 

Deduct 1 anomalistic year and month respectively 365 15 27 332 
= 016 9 29 

(Eye-table) ©’s Eqn.= +103 gh; C's Eqn.=— 21 gh. ©’s Eqn. +104 
Sum of ©’s and C’s Eqns. a —104 9 394 


Mar. 44 33=83gh. on Ap. 13. 


f 
Z 
‘ 
7 
¢ 
7 
. 
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This was the ending moment of the tithi, when the moon’s elongation or distance 
from the sun was 15x 12°=180°. For the moon’s longitude at any moment=moon’s 
elongation plus Sun's Longitude. (Secs. 36, 254.) 

Therefore, if we find the Sun's longitude at ending moment of tithi and add it to the 
moon's elongation, 180°, we shall obtain the moon’s longitude, or which is the same thing, the 
Nakshatra current at ending moment of tithi. 

©’s Longitude at Sunrise =0°1° (see above). 

Do. at ending moment of tithi=0°1° p/us increase of longitude for 33 ghat. 
or 55 of a day (Eye-Table.) This increase, by Table XV II-C is “34°, 

.', ©’s Longitude at ending moment of tithi=0°1° + °54° =0°64°. 

.*. Moon’s do. do. do. = 180° + 0°64° = 180°64°. 

The corresponding Nakshatra (by Eye-Table) was Chitrd, and the Rasi 7u/d. 

We want however the moon’s longitude for sunrise on the same day which was 33 

ghatikas or °55 day (Eye-Table) earlier. 
The increase of (’s Long. for ‘55 day is roughly (Tab. X VII-D) 7°33° 
.*. Cs Long. at Sunrise 13 Ap. A.D, 1911 will be roughly 180°64° —7-33° = 173°31° 
which will be 23°8° in Kanya&. The Nakshatra is Hasta. (Eye-Table.) 

N.B.—In strictness we should have ascertained the tota] duration of the Nakshatra and the unexpired part of the 
Nakshatra at sunrise. Jf this was -50, Table XVII-D would give us 66° which we should deduct from 180-64°. 
Result 1740° which is Chitra Nakshatra. 

288. For years before A.D. 1840 the true geocentric longitudes of planets will have 
to be calculated in the following manner :— 

The planets are divided into two classes: /fertor (Mercury and Venus) and Superior 
(Mars, Jupiter and Saturn.) Three quantities, which we may cal} a, 4, v, in the case of the in- 
ferior planets, Mercury and Venus, and A, B, N, in the case of the superior planets, Mars, Jupiter 
_ and Saturn, have to be determined first of all, before working out the actual geocentric longi- 
tude of any planet. Having determined these three quantities, the further procedure is the 
same, whether the planet is superior or inferior. We give below the calculations (1) for an 
inferior planet, Mercury, and (2) for a superior planet, Mars, for 202°54 days of the Solar Year 
A.D. 961 (i.2., 9 ghatikas after sunrise on 11th October A.D. 961.) 

|. True Geocentric Longitude of Mercury for 202.54 days of the Indian Solar Year 


me. £7. gOT-62. 
Time atid E-nglish date. 9 ghatikas after sunrise on rrth October A-D. 967 
14 


(106) 
MERCURY (Inferior Planet). 


(1)—a. Mean Long. of Mercury minus Mean Long. of Sun. 
Mean Long. of Mercury. Mean Long. of Sun. 
For A.D. 900 (p. 201) 178°55° 202 days (XVII-A) 196°95° 


61 years y 100°87° ‘54 day (XVII-C) ‘53°. 
202 days (p. 202) 106°65° 


‘BA day vai | 197°48° 
382°78° 
Deduct 360° 
29°78° 382°78° 
—197°48° 
185°30° a 
(2)—-b. Long. of Mercury’s Apsis minus Sun’s mean Long. 
Long. of Mercury’s Apsis for A.D. 900 (p. 201)* ve. 22044 
Sun’s mean Long. (as above) : — 197°48° 
22:96 b 
(8)—v. Mean Long. of Sun oo. 19740 2 
(4) Mercury’s annua] equation for a (p. 202) : - 380° (4) 
(5) Take half of (4) with reversed sign, and add to } ian ee 
+ 15 
24°5 (5) 
(6) Mercury’s anomalistic equation for (5) (p. 242): + 19° (6) 
(7) Take half of (6), with reversed sign, and add to (5) tog. 
~ Oe 
23°6 (7) 
(8) Anomalistic equation of (7) (p. 202) : +. 1s 8 
(9). Take (8), with reversed sign, and add to a i AS 
- 18 
183°5 (9) 
(10) Annual equation_.of (9) (p. 202): — 20 (10) 
(13) Add (8) and (10) : +1°8°-2:0°= = “Oro (11) 
(12) Add wv and (11): 197°48° — 0°2° = 197°3° (12) 


This last result 197°3° is the true geocentric place of Mercury for the moment 
in question. 


* The apses and nodes cf planets, except the moon, | 2c] i i 
for odd years and days. : . moon, have such slow motions that. their places need not be calculated 


(107) 


289. II. To find the /atttude of Mercury (i.¢., his distance above or below the ecliptic 
for the same moment. ) 


(18) Mercury’s mean longitude soe) SOS 
minus Longitude of Mercury’s node (p. 201): — 20°72 
2°06° (13) 
(14) Take (8) above, with sign reversed, and add to (13) : - 18 
03° (14) 
(15) Sine of (14) according to Table XVII-F (p. 209) i 18 (15) 


(16) Equation corresponding to (9) supra, by Table XVII-E. 
Equation for 183°75° = 2178. 
» og PER OB KB ='28, 
“. Equation for 183°5°=2178 minus ‘25 =:2172°75 oo mite (OD 
(17) Multiply (15)by 120, as a constant for Mercury, and divide the product by (16) 
120x 18 2160 


9173. = 21737 
Now by Table XVII-F, 225 is the sine of 3°75° 
a7>x'9 3375 
‘9 is the sine of — = — = ‘015°. 
225 225 


N .B.—'Tthe corresponding constants for the other planets are the sines of their greatest apparent latitudes, given 
at foot of Table XVII-E. 


The latitude of Mercury is ‘015° and inasmuch as (14) is less. than 180°, #.e., above 
the ecliptic, the latitude ‘015° is North, 


MARS (Superior Planet). 


290. |. To find the Geocentric Longitude of Mars (Superior Planet) a 202.54 days 
in Solar Year A.D. 961-62. 


Time and English date. 9 ghatikas after sunrise on rith October A.D. 961. 
(1) A. Mean longitude of Sun minus Mars’ mean longitude. 
Mean longitude of Sun (already found) 197°48° or 197°48° + 860° = 557°48° 


Mean longitude of Mars 
For A.D. 900, 79°49° >) 
»  6lyears, 155°72° \ (Table XVII, p. 200.) 
202 days, 105'85° { See also p. (104) supra. 
» ‘04 day, ‘28° 
341°34° — 341°34° 


21614 A 


(108) 
(2) B. Long. of Mars’ Apsis minus mean long. of Mars. 


Long. of Mars’ Apsis [vide foot-note on p. (106) ns (p. 200) 130°04° or 490°04° 


Mean longitude of Mars — 341°34° 
148°70° B 
(3) N. Mean longitude of Mars ig 1° ao SI ae 
(4) ‘Mars’ annua] equation for A (p. 200) --- oy ak —39°0° (4) 
(5) Take half of (4) with reversed sign, and add to B ve 148°70° 
+ 19°5 
168'2° (5) 
(6) Mars’ anomalistic equation for (5) (p. 201) his “y + 24 (6) 
(7) Take half of (6), with reversed sign, and add to (5) a 168°2° 
—1°2 
167°0° . {4g 
(8) Anomalistic equation of (7) (p. 201) i oe +27 . 7 
(9) Take (8) with reversed sign, and add to A ee ae 216°14° 
—2:7 
| 2134° (9) 
(10) Annual equation of (9) (p. 200) ss ee is —380° (10) 
(11) Add (8) and (10): + 2:7°—88°0° 3 ie = ~35°3° (11) 
(12) Add Nand (11) : 841°34° — 35°3° a sak bs 306-0° (12) 


The true Geocentric Longitude of Mars at the moment in question was 306-0° 


291. II. To find the latitude of Mars, te. his distance above or below the Ecliptic 
for the same moment. 
(13) Mars’ true geocentric longitude ata ae 306°0° 
minus Longitude of Mars’ node for A.D. 900,(Tab. XVI, p. 20) — 40°07 
[vide foot-note on p. (106). | er 


(14) Take (10) above for Mars, with sign reversed, and add to (13): +388°0 


303-0" (14) 
(15) Sine of (14) according to Table XVH-F sae hes 2267 . (kaa 
(16) Equation for (9) above, by Table XVII-E “e eS 2011 (38) 
17) Multiply (15) by 90, asa constant for Mars, and divide by (16) 


90 x 2267 204.030 
wee DOT 
N.B—The corresponding constants for the t i i 
; : other planets are the sines of their greatest apparent lati y gi 
ea g pparent latitudes, given 


= 10h, 


a (109) 
Now by Table XVII-F the sine 101 belongs to an angle between 0° and 3:75” 
225 is the sine of 9°75° 


101 x 3°75 
995 


101 = 1°68° 


.. The latitude of Mars sought is 4°7° which is South since (14) is above 180°. 
292. To jind-the longitude and /atitude of the moon for the above moment. 


We should first of all find the moon’s true longitude which we may calculate either 
from the tithi direct, with the aid of Table XVII-A and XVII-C (as we did in Sec. 287), 
_ or from the Nakshatra. We shall follow the latter method, although the former is easier. 


The last New moon before our date (11 Oct. A.D. 961) was that on September 12°74 
(Table X, p. 73). This was Agvina New moon, ‘The tithi for our date is that corresponding 
to the interval between Oct. 11:02 and Sep. 12°74, or between 41°02 and 12°74, .1.¢, 28°28 days. 
This, by Eye-Table, is less than the interval for 29 tithis, which is 28°55 days. 


As our Nakshatra must fall on the same day as the lithi, we must take a Nakshatra 


~ 


in the lunar month of Asvina, whose interval, after correction, shall be near 28°55 days. 


The Nakshatra correction for A.D. 961 is (by Tab; XI) that for 26°47 days, te., 1°95 
(correction for 26 days) +°03 (correction for ‘47 day)=1°98, and 2°855+1:98 = 30°53. This is 
1 day more than a lunar month and an interval of 30°58 days from Agvina New moon takes 
us to 1 day from Karttika New moon. ‘The nearest interval to this in Table XI is 1:0757 days 
under Karttika (col. VII), for which the Nakshatra is No. (4 Chitra. 

The interval for No. 14 Chitra is 1-0757 days from Karttika New moon, 


i.¢., 1:08 + 2953 or 30°61 days from Agvina New moon. 
Deduct correction for A.D. 961 —1°98 


Actual interval of No. 14 Nakshatra is 28°63 days from Aégvina New moon. 


.. Time of mean ending moment of No, 14 Nakshatra was Sep. 12°74+4 28°63 
= Sep. 41°37 = Oct. 11°57. 

The C’s anomaly for the ending moment of the Nakshatra: 7:09 (Anomaly of First 

New moon in solar year A.D. 961, vide Tab. X, p. 72) + 9°88 (addition for C's Anom. at Agvina 

New moon: Table X, head line) + 28°63 (actual interval from Agvina New moon to No, 14 

Nakshatra) = 45°60 days, from which deduct 1 anom. month, 27°55. Remainder, 18°05 days. 


The Nakshatra eqn. for 18:05 days is+‘833 (Table [X-é). Nak. No. 14 Chitra 
ended therefore on Oct. 11°37 +°33 = Oct. 11'700r 42 ghatikas after sunrise (Eye-Table). 
The moment for which we want the moon’s true place is earlier than this by 55 day, which 
(by Table XVII-D) corresponds to 7°33 degrees of moon's longitude. (See, however, V.4. 
to Section 287.) 


At the ending moment of No, 14 Nak. the moon's longitude js 186°7° (Eye-Table) ; 
the true place of moon at the moment now in question (9 ghatikas. after sunrise on 11 Oct. 
A.D. 169) was, therefore, 186°7° —7'3° = 179-4°. 


a 


(110) 


293. Now to find the Moon's latitude at the moment sought. 
(1) Find the place of Mvon’s node, 2.¢., Rahu. : 

By Table XVII-B place of Rahu for A.D, 900 is A765 | 

By same table Rahu’s motion for 61 years, 100°52° 


N.B.—-Remember that Rahu’s mean motion for 200 days, 10°60° 
odd years and days should be subtracted from the 54 da 03 
mean place for century—vide Sec. 295 (4). yy 


Ee EEE—————— ee 


61 yrs. 200°54 days=111°13 —111°13° 
36°52° (1) 
(2) Moon's true place m:nus place of her node we ue 179°4° 
—36°5 
1429 (2 
(3) Sine of (2) by Table XVII-F a - 2094 (3) 
(4) Multiply (3) by ea , aS a constant forithe moon : pase ae 
By Table XVII-F, 225 is the sine of 3°75° 
* 164. - 1GEKOS 4 we. 
Behr or be 


Inasmuch as (2) is less than 180°, the latitude sought is 2°73° North. 


204. The reader should note— 
(a) that for Venus the procedure is the same as for Mercury ; 


(6) that for Jupiter and Saturn, the procedure is the same as for Mars ; 


(c) that for Mercury and Venus, the geocentric longitude has for its basis the Sun’s 
mean longitude and not that of the planet ; whereas the geocentric places of 
Mars, Jupiter and Saturn are based on their respective mean longitudes ; 


(d) that we may always subtract a larger number of degrees from a smaller by adding 
360° to the smaller number, as we did for (1) a on p. (106), for (1) A on p. (107) 
and for (2) B on p. (108) ; 

(e) that the apsis of any planet except the moon does not change materially in posi- 
tion during acentury, and that therefore we need not calculate the change of 
apsis for odd years or odd days ; [vzde foot note on p. (106)]. 


(f) that after calculating a, 6 and v, and A, Band N, respectively, the procedure is 
the same for aJl planets, whether inferior or superior ; ; 


(g) that the mean longitudes of planets for decimals of aday may be obtained from 
the longitude for odd days by prefixing decimals to the latter. Only we should 
remember that a mean revolution of Mercury is completed in 87 days and a mean 
revolution of Venus in 225 days, [vsde Sec. 2'76] and the increase of Mercury’s 
longitude for ‘89 day is: not 0°422°, but 3°6422°. Similarly, the increase of 
Venus’ longitude for ‘231 day is not ‘01009°, but ‘37009° ; ‘ 


, (111) 
(A) that the latitudes of planets are not referred toin Indian usage except in what 
is known as a planetary fight in astrology ; 


(#) that the greatest apparent latitudes of the several planets and their corresponding 
Hindu sines are given at foot of Table XVII-E. 


295. In using Table XVIII, Geocentric (Indian) Longttudes of Sun and Major 
planets at Ujjain Sunrise for every ten days from A. D. 1840 to A. D. 1920, the reader will do 
well to bear in mind the following instructions :— 


(1) Table XVIII is intended to be of use in constructing or verifying the horoscopes _ 
| of persons now living or to be born in the next nine years. 


: (2) The elements of a horoscope are the rdsz positions of laghna, Sun, Moon, Mars, 
| Mercury, Jupiter, Venus, Saturn, Rahu and Ketu. 


: (3) Of these, the positions of Sun,* Mars, Mercury, Jupiter, Venus and Saturn are 
given in Table XVIII. 


(4) The /aghna may be ascertained with the aid of the rules given in sections 71 
to '76 supra. The position of Rahu for any day of the solar year may be ascertained from 
Table XVII-B. In using this table remember that the signs of Rahu are counted backwards 
and therefore the longitude of Rahu for odd years and days should be deducted from its 
longitude for centuries in order to arrive at its position at any moment. Ketu is always 
180° from Rahu. It does not matter whether for Ketu we add or subtract 180° from Rahu’s 
place: the result will always be the same. 


(5) The position of the moon should be determined from her Nakshatra. It would 
have been no use to have given the position of the moon for every ten days of the year in 
Table XVIII, since her position shifts by 13° every day and is liable to considerable perturba- 
tions on account of her anomaly. Numerous examples are given in the text, showing how 
the moon's longitude may be ascertained either from the Tithi direct or from the ending 
momemt ofthe Nakshatra. [See especially Sections 287 and 292. | 


(6) For planets other than Moon, Rahu and Ketu, Table XVIII gives precise 
information for every ten days, beginning each year with what is called 0 day of the solar year. 
The 0 day of the solar year is the day on which the solar year commences, as shown in 
Table X, not as shown in Table XII (Ephemeris). The English date shown in Table X 
in the 4th column headed “ Month and day A.D.”, is the 0 day of each solar year. For 
example, the 0 day of the solar year A.D. 1911-12 is April 13. 


(7) English dates corresponding to days of the solar year are given most exactly 
in Table XVIII and not merely by approximation. The Tamil dates shown in the head- 
lines of Table XVIII are approximate: the exact Tamil date corresponding to any English 
date can be easily ascertained from Table XII. 


* To the mean longitude of the Sun given in the second hvad-line of Table XVIII should be added the 
given in the third head-line, and the correction for ©’s long. given under each particular year, Se 


eg uation 
e sample in 


(112) 


(8) For dates between every 10th day which is shown in Table XVIII, take propor-— 


tional parts. : 
Thus, position of Mercury on 23 May 1910 is 44°1 
Do. do. do. 2 June 1910 is 36°6° 


Difference for 10 days=7°5° 
*, Difference for 6 days= a x75 =O 


-- Position of Mercury at Ujjain sunrise on 29 May 1910 is 44°1°—45°=39°6". : 

N. ee in A.D. 1905, A.D. 1909 and A.D, 1913, the actual places of Mercury from A.D. 1886 to A.D, 1919 — 

are practically identical with those for A.D. 1840 to 1873. In other words, Mercury’s actual places follow in general — 
a cycle of 46 years. Compare Sec. 228 revarding the moon’s cycle of 46 years. 


(9) The interval between the 360th day of each solar year and the 0 day of next 
solar year is either 5 or 6 days according as the former Indian solar year is one of 3865 or 
366 days. To ascertain this point, refer to Table X: if the fraction of day at which a year 
commences increases beyond unity in the next year, the year with the former fraction 1s _ 
one of 866 days; where there is no increase of fraction, the length of the year in integral : 


days is 365, 
Thus, fraction of day for commencement of A.D. 1909-19 is “9492 a: 
-Do. do, do. 1910-11 is +2080 4 
Do. do. do. 1911-12is +4667 


We infer that A.D. 1909-10 (Indian Solar Year) is a year of 366 days and that A.D. 1910-11 | 
and A.D. 1911-12 are years of 365 days each. Of course an Indian Solar Year with 366 days | 
will not, except by chance, correspond with an English leap year. 2 

The difference in the longitude of any planet between the 360th day of one solar year 
and 0 day of the next solar year should be divided by 5 or 6 (according as the year is one of ~ 
365 or 306 days) in order to get the difference of longitude for ove day during that interval, 
and the difference for one day should be multiplied by as many days as we want. 

({0) Two English dates are marked in Table XVIII (just asin Table VUI, vide Sec. 
215), when there is a possibility of a yeir with Feb. 29 alternating with a year in which 
February has only 28 days. Thus under 330th day on p. 225, “ March 6, 7” is entered, which 
means that if before reaching either of these dates we have passed “February 29”, March 6 
is the equivalent of the 330th day of the Solar Year, otherwise March 7 is the 330th day. 

(11) The positions marked in Table XVIIL are all for Ujjain sunrise and any given 
morent for which we wish to verify or construct a horoscope should first be reduced to 
Ujjain time by adding or deducting the total correction for the place, day of the solar year 
and latitude shown in Table XIII or Table XIII-A. Of course the reader will remember 
that corrections shown in Table XIII are intended to enable him to obtain local time 
from Ujjain time, and that to obtain Ujjain time from local time, the signs of the corrections 
must be reversed. 

(12) It is assumed that the reader knows the ordinary facts about the apparent 
motions of planets, #e., they are occasionally stationary or nearly so, and often in 
retrogression ; that any planet is inconjunction with another whose longitude is the same; 
and in opposition when the distance between the longitudes or the two planets is 180°. 

(13) The houses or signs in which the planets are situated according to Table XVII 
show only occupation (in the language of astrology). Ownership or lordship of houses by 
planets is purely an astrological convention and has nothing to do with astronomy. 


(113) 
(14) The entries at foot of Table XVIII show the limits or ending points of signs or 
| rasts and nakshatras, while the Eye-Table gives the longitude at commencement of each Rasi 
or Nakshatra. Both sets of entries wil] be found very useful, and examples of their use are 
given throughout this work : see for example Sections 49, 186, 266, 287; foot-note to 
p. (45) of the text, etc. 

(15) In order to keep the present work within its proper limits, it has been considered 
essential that the information furnished by it shall be such as will be directly useful for 
chronological investigation. That it may serve indirectly the purposes of Indian astrology is 
| from the nature of the case, inevitable, but judicial astrology, or the interpretation of planetary 
phenomena for astrological purposes, is entirely beyond the author’s scope : and it has been 
| finally decided not to include in this book any criticism of judicial astrology. 

Construction of Indian Horoscopes.—Navamsas. 

296. Indian usage has, for a long time past, adopted a well-known method of exhi- 
biting the places of planets at particular moments. This is the familiar horoscope, which, 
relieved of its astrological excrescence, has a scientific value as a chronological record; since 
a genuine horoscope may, by the exercise of a little ingenuity, be always referred to its date, 
however remote that date may be, and even though there may not be a single figure indicative 
of an era ora year. It is for this chronological reason that horoscopes are introduced into 
this work. 

Having ascertained the longitudes of planets and the lagna, which is merely a device 
for indicating the time of day without the use of figures (see Sections 74 to 76), we may exhibit 
them in the form of a horoscope, as shown on the next page. This is a horoscope for the 
moment already examined, viz., sunrise on 13 April 1911, being 0 day of the Indian Solar Year 
A.D. 1911-12, Kaliyuga 5012. 


297. It might seem at first sight that the first of these tables, which distributes the 
planets among 12 signs of 30 degrees each, cannot serve the purposes of an accurate chrono- 
logical record. It is a fact, however, that no other horoscope within perhaps 5000 years will 
be exactly like this one: and given such a horoscope as this, one may, without further 
indications, though after some trouble, discover the year; and once the year is discovered, the 
month, day and hour can be identified in a few minutes. 


298. In practice, it is usual for the astrologer or chronologer to frame a more 
detailed record, and as Indian tradition demands that figures should, as far as practi- 
cable, be dispensed with in chronological records, the details of degrees in a horoscope are given 
by means of a Nav&méa scheme such as that shown on the next page. In the Nav&émsa 
scheme, each sign of 30° is sub-divided into 9 NavAmSas, whence their name, and 12 such 
Navaméas constitute a full horoscope. Table XXI compares the RaSis and Nav&m$as, and 
shows “ ow, given a R&Si and the corresponding Navaméa, the exact position of a 
planet c.. ‘cated within three degrees. For instance, if we know that Sukra is in Ragi 
Vrishabha (JI) and Navam$a Makara (X) we can, from the NavamSa Table XX], find that 
Sukra must be between 30° and 33'3°; this is a fairly close approximation to the exact 
longitude, 

Other divisions of the R&sis into dvddasdmsas (12 divisions of 24 degrees cach), 
trimsdmsas (30 divisions of a degree each) and shashthiamsas (60 divisions of half a degree 
each), will be self-evident. 

15 
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CORRIGENDA. 


Text, p. (15), See. 32 last Ine, for Thibout, read ‘Thibaut. 
» _p. (23}-431) and elsewhere. for laghna. read lagna. 
» -p- (43), See. 112 (1). for “ adhlendum, p. (114), rrad “ addenda, p. 4 of * cncteniie 


»  p.(43), Sec. 112 G). Kollam Era. for‘ A.D. year minus 325", read“ A.D. year minus S24” @ 
imeresse all the Kollam years shown against century years AD. by 1. Thus K. year 
bezan in A.D. 900, K. year 1076 began m A.D. 1900, and so on. 


» ps (80), Sec. 212. frr the cixation 228, read 223. 


TABLE EX, p 23 line 2, from top for 3777, read 13-777, 


. oe AD. 126 ('s An. for 17-176 read 17-186. 
, pnp 3 AD. 210 S i a! 
he p 36 AD. 249 x » 10213 . 19213. 
= p 33 AD. 281 . » 3623 . 2-620. 
- = AD. 310 Z . 4&9 ,, 21-159. 
. mp 46 AD. 454 e » 14381 . 15-381. 
i. mp 52 AD. 565 ‘ » 2921 ,, 1732. 
2 5 AD. 566 . . 23894 | 23884. 
E ‘ A.D. 568 j » 19166 |, 18176. 
= ~ 36 AD. 628 3 » 23935 , 23-995. 
: * AD. 649 =. » 14234 . 14-224, 
, a AD. 652 re » £694 . 4674. 
= p. 6d AD. 729 " » 12159 | 12139. 
. p 62 AD. 773 . » 12489 , 12469. 
: p 72 AD. 961 - » TI0l , TO91. 
5. p 76 AD. 544 . » 10277 , 10287. 
P p 77 AD. 731 = » 6674 . 6684. 
z 2. 78 AD. 2354 J » $170 ,, STW. 


r “ A.D. 927 = » oe . 19T% 


» XL p. 132 under V Bhadrapada against Yoga No. 5, for 13-9813, read 13-9883, 
» MIA. p 134, under V Bhadrapada against Yoga No. 5, for 13,58.53 wad 13,59,18. 
» 135, under VI Asvina against Yoga No. 16, for 20,13,28, read 20,14,4. 
~ XII, Teall the Kollam (Malayalam) years entered in col. 1 of Table XIladdl: thus, 


Kollam year which began on 17 August 1911 is not K. 1086 as shown in Table 
bat K. 1087. 


» AVI, p 200, against Odd Year 34, for 27°37, read 27-77. 
a 35 ,, 219°81 ,, 219-18. 
p 201, against Mar’s Eqn. 11°0, for 352-2, read 252-2, - 
» »« pp 303, line 4 from botiom, for 439-0, read 339-0. 
» »~ oo line 5 from bottom, for 032-6, read 332-6. 
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The Indian year begins in March or April of the A.D. year.) 


TABLE I. 
Corresponding A.D. years—(Centuries A.D. in heavy type). 


in Jupiter’s 
4 Cycle. (N. Bo 
(8. India.) 
Prabhava . 9 67 10 27 10 87 11 47 12 07 12 67 13 27 18 8714 4715 44 
Vibhava 68 28 i. tee. 68 28 68 “8 
ukla 69 ©=.29 SS @ oops “6s 2 #8 4 
Pramodhuta ... a Sow fee - o- © 2 Le 
5 Prajapati... 71 31 =—s 9 51 11 71 31 ) a 
irasa —_ ”@ 22-9: = 12 72 32 92 #62 
7 Srimukha "1 73 33 93 53 13 73 33 93 53 
Bhava sei % 8 «3e Heol 4% 34 04 . Bt 
Yuva «s i —- 95 55 15 7% 35 # 6 5D 
{40 Dhatri i 76 (36 co OGe S651 86. 16 ~ 36 --- 96) 36 
Isvara %. .88.° Se at a 9%.. 37 O7 = ST 
Bahudhanya fo 38 96 a6 7 - 3. CO oe 
13 Pramathi 79 39 99 #59 19 79 39 99 59 
4@ Vikrama ’ 80 4041400» 60: 20 80 401400 60 
5 Vrisha a ee ee | ee ees a ee 
16 Chitrabhanu on: a ae a. a 
Subhanu 83 ee ae oe | 83 48 03 63 
Tarana oe 84 44 04 64 24 84 44 04 64 
19 Parthiva ; 85 45 05 65 25 85 45 05 65 
Vyaya “soe 64° Of ee e)6h0lCU8GlC KCC 66 
21 Sarvajit ee eee I I I 'y MA Ge 
22 Sarvadhari oe Yl ee ee en ee 
Virodhi 89 49 09 69 #429 89 49 09 69 
24 Vikrita 90 50 i awe. £0. 50. 10 70 
25 Khara : i -tiv2te fee ek OL a ee 
Nandana 92 «Sob? 12 3-28 492 8682 12 72 
Vijaya : 93 53 13 73 33 93 53 13 73 
B Jaya 94 ~=«iB4 ee” ee ee F| 74 
3 Manmatha 95 BD 15 15 35 95 55 15 75 
30 Durmukha 96 56 16 76 as 06 se i¢6 76 
31 Hemalamba ... 97 57 17 77 37 97 57 17 77 
32 Vilamba 98 58 18 7 35s 98 58 18 78 
33 Vikari ins 99 59 19 719 39 99 59 19 79 
34 Sarvari .. 1000 60 20 80 40 13 00 60 20 80 
35 Plava ’ 01 61 21 ~=Bl 41 01 61 21 81 
krit 02 62. 23 —- op 62 2 82 
p+ Sothene i 03 63 «93 83 43 03 ~~ 63 23 83 
t 
38 a m * & See 6 ae HG 
Visvavasu 05 65 25 85 45 05 65 25 85 
Parabhava 06 cs 2-66 Cc ce 6B S&S 
or <7 "fe ee aeCtCTCtitCiTC 
33 <u sds “a « Be 6 6eelhlUClC CU % 
43 Saumya he 0 69 2 8 49 #+»+O9 69 29 89 
44 Sadharana ... 10 70 30 9 580 10 70 30 7 
45 Virodhakrit ... 11 71 31 91 51 11 71 31 9 
ridhavi... 12 73. i 4-8 12 72 (32 92 
7 Pramadiohs ie 13 npn ts. #8 13 73 33 * 
48 Ananda 14 74 34 94 54 14 74 34 4 
40 Rakshasa..... 15 75 35 95 55 15 15 35 a 
60 Anala (Nala)... 166 O76:COHGC—“‘(<éi‘i CK CdGCOC 
17 17 oe) me- 17 77 370hC<C DK’ 
52 Ralepokts 18 78 38 98 58 18 78 38 . 
63 Sid. ibarthi 19 790=—s«39 99 59 19 79 re ‘Bie 
64 Kaudra sid 2 80 40 1200 60 20 80 ) 
65 Durmati - z1 81 41 01 61 21 81 41 
66 Dundobhi ... 22 R2 42 02 62 22 88 s 08 
67 Rudhirodgari... 2 8 28 @ 6 2 . 7 Od 
68 Kaktakeha 6S. Be eH, = - H 08 
eas. 2 Se Me 2 UelClC tt CB 
60 Kshaya(Akshaya) 26 86 46 06 


Se 


15 67 16 2716 44 17 4718 0718 “4 
68 28 48 


* 69 
10 70 
11 Fi 8 
12 72 
13 73 
14 74 
15 75 
16 76 
17 77 
18 78 
19 79 
20 80 
21 81 
22 82 
23 83 
24 84 
25 85 
26 86 
27 87 
28 88 
29 89 
30 90 
31 91 
32 92 
33 93 
34 94 
35 95 
36 96 
37 97 
38 98 
39 99 
40 16 00 
41 01 
42 02 
43 03 
44 04 
45 05 
46 06 
47 07 
48 08 
44 09 
50 10 
51 11 
52 12 
53 13 
54 14 
55 15 
56 16 
57 17 
58 18 
59 19 
60 20 
61 21 
62 22 
63 23 
64 24 
65 25 
66 26 


29 ; 49 
30 90 50 
31 91 51 
32 92 52 
33 93 53 
34 94 54 
35 95 55 
36 96 56 
37 97 57 
38 98 58 
39 99 59 
40 17 00 60 
41 01 61 
42 02 62 
43 03 63 
44 04 64 
45 05 65 
46 06 66 
47 07 67 
48 08 68 
49 09 69 
50 10 70 
51 ll 71 
52 12 72 
53 13 73 
54 14 74 
55 15 75 
56 16 76 
57 17 77 
58 18 78 
59 19 79 
60 20 80 
61 21 8l 
62 22 82 
63 23 83 
64 24 84, 
65 25 85 
66 26 86 
67 27 87 
68 28 88 
69 29 89 
70 30 90 
71 31 91 
72 32 92 
73 33 93 
74 34 94 
75 35 95 
76 36 96 
17 37 97 
78 38 98 
79 39 99 
80 40 18 00 
81 4] 01 
82 42 02 
83 43 03 
84 44 O04 
85 4h O6 
86 46 06 


08 

09 S 
10 70 
ll 71 
12 72 
13 73 
14 74 
15 75 
16 76 
7 77 
18 78 
19 79 
20 80 
21 81 
22 82 
23 83 
24 84 
25 85 
26 86 
27 87 
28 88 
29 89 
30 90 
31 91 
32 92 
33 93 
84 94 
35 95 
36 96 
37 97 
88 98 
89 99 
40 19 00 
41 ol 
42 02 
43 03 
44 04 
45 05 
46 06 
47 «OT 
48 08 
49 09 
50 10 
51 1l 
52 12 
53 13 
54 14 
55 15 
16 16 
57 17 
58 18 
59 19 
60 20 
61 21 
62 22 
63 23 
64 24 
65 95 
66 26 


TABLE II. 
Surya Siddhanta. Arya Siddhanta. 
ae Se A——- ~ aig Se 2 
as . o n od : a 2 4 as 3 
a "3 mR HOS oa. | A. © oa S > a S a s fo} 4 
833 8 a3 F SS y..g8d s7284 “ose re ee. Spee 
336 aaa Si ou Sg oeaskulSs8 yess nad 6 Sd eee 
SEF 2&5 Po 82a Saaee coe py cee cle sat aas 
Sas S8 FE 885 FECEe EgSee 884s S85 ee Stee 
agg * AA Ge Mocs Pecee eeke 42 ca 8 eee eee 
won a > = Rs © SCFomg 6 & 5 z, Z, NAoodo- 
a Z 2B Ags 2°3 | “3 
Mesha Vaisakha Chittirai 30°93528 4 275546 30°92500000 re | 
Mal. Medam) ath 
Vrishabhe Jyeshta Vaikasi 31:42028  30°93528  29-53059 1-976 2 55°1092 31-40111111 30°925000 — 
Mal. Edavam) 
Sfithuna Ashada Ani 31°64472  62:35555 69:06117 3°952 3 82:°6638 31°60722222 62°3261111 — 
Karkata Sravana Adi 31:47528  94:00028 8859176 5-928 4 110-2184 31:46777777 =: 939333333 — 
Simha Bhadrapada Avani 31°01861 125°47555 118-12235 7°904 & 137-7730 31:03472222 125°4011111 - 
Kanya Asvina Purattasi 30°44138 156°49417 147-65293 9-880 6 165°3276 30°45666666 156°4358333_ . 
Tula Kartika Aippasi 29°89333 186°93555 177:18353 11:°856 J 192-8822 29-90333333 186°8925000 
Vrischika Margasira Kartikai 29°49027 216:82888 206°71411 13-832 8 220:4368 29:50861111 216-7958333 
Dhanus Pausha Margali 29°31777 + 246°31916 236:24470 15-808 9 247-9914 29°35055555 246°3044444 ‘ 
Makara Magha Tai 29°44805 275°63694 265°77529 17-784 10 275°5460 29°45666666 275-6550000. 
Kumbha Phalguna Masi 29°82027 305:08499 295°30588 19°760 14 303-1006 29-80833333 305:1116666 — 
Mina Chaitra Panguni 30°35348 33490527 324-83647 21°736 12 330°6552 30-33876157 334-9200000 — 
365°25875 35436705 23712 13 358-2098 365° 2586805 
383'89764  25°688 
Limits of Adhika months. Limits of Kshaya months. 
Before. Before. After. Before. After. Before. 
Vaisakha 140469 Bhadrapada 8°84122 ike me Margasira 10°07446 10°11475 
Jyeshta 3°29438 Asvina 9°75201 Phalguna 9°77912 10°06880 Pausha 9°86164 10°07447 
Ashada 540851 Kartika 1011475 Chaitra 10°06880 10°89170 Magha 9°77910 9°86164 
Sravaua T° 35320 ee eae ee eee eee eee 
Tithis. 
3 ‘ 8 : % 
ae 
£3 35 gs ° 24 $a 
+S g =) ed a Qn are) & ~ 
fo 25 y= es g6 an 
A A cE A Z 
days. j days. days. 
0°98435 1 Sukla Pratipada 10:82788 14 Sukla Ekadasi 20°67141 6 Krishna Shashti 
1:96870 2 Do. Dvitiya 11°81223 12 Do. Dvadasi 21-655 76 7 Do. Saptami 
2°95306 8 Do. Tritiya 12:79659 13. Do. Trayodasi 22°64012 8 Do. Ashtami 
3°93741 4 Do. Chathurthi 13-78094 14 Do. Chaturdasi 23°62447 9 Do. Navarni 
4°92176 5 Do. Panchami 14° 76529 15 Paurnami 2460882 10 Do. Dasami 
590612 G.. .Do. Shashti- 1574965 1 Krishna Pratama 25°59318 41 Do. Kkadasi 
6°89047 7 Do. Saptami 16:73400 2 Do. Dvitiya 26°57753 12 Do. Dvadasi 
787482 B Do. Ashtami 17°71835 3 Do.  ‘Tritiya 27°56188 13 Do. = ‘Travodasi 
8°86918 9 Do. Navami 18:70270 4 Do. Chathurthi 28°54623 14 Do. Ohaturdasi 
9°84353 10 Do. Dasami 19° 68706 5 Do. Panchami 29°53059 146 Amavasya 


i 


4 
TABLE Iii. 
Nakshatras. 
——— 3 im Yogas 
. 4 » 
nD 4 “~ . Gi oH ae —_— 
gsi = otgP beh GEG ER: TY S io 
Sa 6 28a BOR ca 8 23 5 wa o oo. 
Boo 2.4 8 2 noe a5 284 Boas ae a-e 
rm ea aus ar cn a 6H “ea ® tO 5.2 3s 
& os aEu § BoM Eid gee ar o g 0 Ss & 
OFS ozs ‘ou,8 Asay AES — am SE 
Z C25 Qaa Zz z Cr Zz Sz 
days. days. days. days i. 
4 Asvini 101191 Asvin 101191 
: 1: 09: 
2 Bharani 2-02383 Yama 151787 15 oa? flee 
3 Krittika . » A . * “a 2 745 2 1tl er 1:88298 
303574 Agni 252978 2.5 it . 
(Tam. Kiruttigai) : etd 3 Avene .. 282447 
4 Rohini 404765  Prajapati 4:04765 4-0 S  Sressas : ye oe i 376596 
4 heme 505957 Soma 505956 5-0 ana...  4°70745 
am. Mirugasiram ‘BE ; 
“Ys Ser swedgaalaa > yen fee 56552 5p a Ce Atigands 5 eae 
(Tam. Arudra or Tiru- 7 ees 7 Sukarman...  6°59043 
vadirai) Seu. 8 Phin 753192 
1 Punarvasa 708340 Aditi eas op Se, (40 oh 
8 rly 809531 Brihaspati § 809531 8.0 -» 941489 
am, Pusam 0: i ‘ 
—— 910722 Sarpah tous eee 10°35638 
10 Magha 1011914 Pitarah 9:61318 9-5 ‘3 Ls alert Vraghete .-; ager 
14 ce Phalguni 11:13105 Bhaga 10°62510 105 — 14°12234 
pee. wasn) 46 1749961 16 Siddhi 
1.  15-06383 
12 (Baan: Uttam) 12:14297  Aryaman 1214297 12-0 17 — 17 ¥ yasipe .. 16°00532 
13 Hasta 1315488 Savitri 1315488 13-0 5 2 2 16 94681 
(Tam. Hastam) 20 21°87451 20 a oe 1083079 
14 eg 1416679 ‘Tvashtri 1416679. 14-0 | ‘1882979 
am. Chittirai) i . 
15 Svati 1517871 Vayu eo. olla dh 
. - , nae 6° 249: ukla 22°59575 
a teas, Anshan) ple gi 2 a hs 25 2734314 25 Brahman 23-53724 
18 Cram, Kotiai) 1821445 Indra 17°70849 §=17°5 26 28 43686 26 Indra phe 24-47878 
49 Mula 19-22636  Nirriti 1872040 195 9°53059 7 Vaidhriti 25°42022 
(Tam. Mulam) 
20 Purva Ashada 20°23828  Apah 19°73232 19:5 
(Tam. Puradam) 
21 Uttara Ashada 21:25019  Visvadeva 21:25019 21-0 
(fam. Uttiradam) Brahma 21-3217 
(Abhijit) 
22 Sravana 22:26210 Vishnu 22°26210 22-3217 
(Tam. Tiruvonam) 
23 Sravishta or Danishta 23°27402 Vasava 23:27401 23-3217 
(Tam. Avittam) 
24 Satabhisaj or Sataraka 2428593 Varuna 2377997 23-8217 
(Tam. Sadayam) 
25 Purva Bhadrapada 25°29785 Aja Ekapad 24:79188  24°8217 
am, Purattadi) 
26 Uttara Bhadrapada 2630976 Ahi Budhnya 26°30975 26°3217 
(Tam. Uttiratta.ti) 
27 Revati 27°32167 Pushap 27°32167 27°3217 
Karanas. 
Kimstughna ... 1, 
Bava .. 2, 9, 1g, 23, 30, 37, 44, 51, | }8==Sakuni. 
Balava vse 3, 10, 17, 24, 31, 38, 45, 52, 59—Naga. 
Kaulava 4, 11, 18, 25, 32, 39, 46, 53, | 60=Chatushpada., 
Taitila B, 12, 19, 26, 33, 40, 47, 54, ) 
Gara .. 6, 13, 20, 27, 34, 41, 48, 55, | 
Banija 7 14. 21, 28, 35, 42, 49, 56, | 
Vishti .. . & 15, 22, 29, 36, 43, 50, 67, 


(or Bhadra.) 


TABLE Iv. 


Perpetual Almanac for European Calendar. 


Centuries. 
1 2 3 4 5 6 TorO Week-day begin- 
B.C. Sie 3001 = =3101 3201 ning from Sun- 
2301 2401 2501 2601 2701 2801 2901 day which is 1. 
1601 1701 1801 1901 2001 2101 2201 
901 1001 1101 1201 1301 1401 1501 
201 301 401 501 601 701 801 
1 101 
A.D. | va 500 400 300 200 100 0 
Old Style 1200 1100 1000 900 800 700 600 
1700 §=1600 1500 1400 1300 
A.D. | eas 1600 1900 1800 1700 
New Style 2000 2300 2200 2100 
Odd Years. 
1 2 3 4 5 6 7 or O Week-day begin- 
1 2 3 3 4 5 6 ning from Sun- 
7 ae 8 9° 10 11 ... day which is 4. 
12 13 14 15 ean 16 17 
18 19 one 20 21 22 23 
ean 24 25 26 27 sie 28 
29 30 31 — 32 33 34 
35 a 36 37 38 39 ne 
40 41 42 43 a 44 45 
46 47 a 48 49 50 51 
52 53 B4 5B sn 56 
57 58 59 Re 60 61 62 
63 64 65 66 67 2 
68 69 70 71 ah 72 73 
74 75 yeu 76 77 78 79 
80 81 82 83 84 
85 86 87 se 88 89 90 
91 x 92 93 94 96 = 
96 97 98 99 
Months. 
1 2 3 4 5 6 7 
or O Week-day begin- 
° A . F e e ° 
Ordinary years ug aa Jun — — pe May. ning from Sun- 
° . Cc us : 
Nov day which is 1. 
Leap years... Feb. ove ove ws Jan. 


Multip. Table for 1/1:0808. 


TABLE V. 


Multip. Table for 1/1:1616. 


Mean time corresponding Mean time corresponding Sun’s Longitude for 

to Nakshatra-space. to Yoga-space. | Nakshatras and Yogas. 

1 0-92520 ‘84 °31457 ‘67 ‘61988 1 0:86081 ‘34 -29267 -67 -57674 | -O1 -0008085 ‘84 -0274885 -67 -0541684 
2 1:85040 ‘35 °32382 -68 -62913, 2 1:72162 °35 -30128 ‘68 -58535 | ‘O02 :0016170 ‘35 °0282970 -68 -0549769 
3 277560 ‘36 °33307 ‘69 ‘63839 3 258243 -36 °30989 -69 -59396 | -O3 -0024254 -386 -0291054 ‘69 -0557854 
4 3°70080 ‘37 :34232 -TO :64764 | & 344324 37 -31850 -7O -60257 | -O4 -0032339 °37 -0299139 -70 -0565939 
5 4:62599 *38 -35157 -71 -65689 § 430405 ‘38 °32711 -71 61117 | -O5 0040424 -38 -0307224 -714 -0574024 
6 5°55119 ‘39 -36083 -72 -66614 6 5:16486 ‘89 °33572 :72 -61978 | -O6 0048509 ‘39 -0315309 “72 -0582108 
T 647639 °*40 -37008 ‘73 ‘67539 7% 6°:02567 ‘40 °34432 -T3 -62839 | -O7 ‘0056594 -4O 0323394 -73 -0590193 
8 7:40159 -41 -37933 ‘7% -68465: 8 688648 -44 °35293.°74 -63700 ‘O08 ‘0064679 -41 0331478 -74 -0598278 
9 832679 -42 -38858 °75 -69390) Q 7:74729 -42 °36154 *75 -64561 | ‘O09 °0072764 ‘42 -0339563 -'75 -0606363 
10 927199 -43 °39783 -76 °70315 10 860810 ‘48 -37015 -76 -65421 | -10 -0080848 *@8 -0347648 -'76 °0614448 

| es 

14 1017719 ‘44 -40709-*TT "71240 11 9:46891 :44 °37876 *TT -66282 | -114 :0088933 ‘Aq -0355733 +77 0622533 
142 11:10239 -45 -41634 -78 °72165 12 10:32972 ‘45 -38736 *78 -67143 | -12 ‘0097018 ‘45 -0363818 +78 -C630617 
43 12:02759 ‘46 -42559 -79 °73091 413 11:19053 -46 °39597 -79 -68004 | 13 ‘0105103 -46 -0371903 -79 -0638702 
14 12:95279 ‘47 °43484 -80 °74016 14 12:05134 -@7 -40458 -8O -68866 | -14 -0113188 -&7 ‘0379987 -80 ‘06467387 
15 13°87799 -48 -44409 -81 74941 — 15 12:91215 -48 °41319 °81 -69725 | -45 ‘0121273 -48 ‘0388072 -81 -0654872 
16 14:80318 ‘49 °45335 ‘82 ‘75866 16 13°77295 -@Q -42180 °*82 -70586 | -16 *0129357 -49 -0396157 ‘82 -0662957 
47 15°72838 -50 °46260 ‘83 ‘76791 17 14°63376 -50 °43040 °83 -71448 | -47 :0137442 -50 -0404242 -83 -0671042 
48 16°65358 ‘514 -47185 ‘84 -77717. 18 15°49457 -514 -43901 °*84 -72309 +48 -0145527 +51 ‘0412327 -84 -0679127 
49 1757878 ‘52 -48110 ‘85 ‘78642 19 16°35538 -52 -44762 ‘85 -73169 | -49 :0153612 -52 -0420412 -85 -0687211 
20 1850398 -53 -49035 ‘86 -79567 20 17:21619 -53 °45623 ‘86 -74030| -20 -0161697 ‘53 ‘0428496 ‘86 -0695296 
21 19°42918 -54 -49961 -87 ‘80492 24 1807700 -54 :46484 -87 -74890| -2@4 ‘0169782 -54 -0436581 -87 0703381 
22 20°35438 -55 °50886 ‘88 -81417 22 18°93781 -55 °47344 °88 -+75751 | -22 -0177867 -55 -0444666 -88 -0714066 
23 21°27958 -56 °51811 -89 °82343. 23 19°79862 -56 °48205 °*89 -76612 | -2@3 -0185951 °56 °0452751 -89 °0719551 
24 22-20478 °57 °52736 ‘90 °83268 24 20°65943 -57 :49066 *90 -77474 | -24 -0194036 -57 °0460836 -90 0727636 
25 23°12998 -58 °53661 °914 °84193) 25 21°52024 -58 ‘49927 °914 -78345 | -25 -0202121 -58 -0468921 -91 0735720 
26 24:05518 -59 -54587 ‘92 -8511S 26 22:38105 -59 50788 ‘92 -79193 | -26 ‘0210206 -59 °0477005 -92 ‘0743805 
QT 24:98037 ‘60 55512 -93 -86013 27 23°24186 -60 °51649 -93 -80055 | ‘27 -0218291 -60 -0485090 -93 ‘0751890 
28 25:90557 -61 °56437 ‘94 -86969 28 24:10267 -614 °52509 :94 -80916 | -28 °0226376 ‘61 :0493175 -94 -0759975 
29 26°83077 ‘62 ‘57362 ‘G5 «87894 29 24:96348 -62 53370 *95 -81777) -29 °0234460 -62 -0501260 -95 ‘0768060 
‘30 ‘27756 ‘63 °58287 ‘96 °88819 -80 25823 -63 54231 *96 -82638 | -8O -0242545 -63 -0509345 -96 -0776145 
"31 ‘28681 ‘64 °59213 ‘97 :89744 -31 ‘26685 ‘64 55092 °*97 -83498| +31 -0250630 -64 -0517429 -g7 -0784229 
‘32 ‘29606 ‘65 °60138 ‘98 -90669 °32 °27546 ‘65 °55953 °98 -84359 | -8Q -0258715 -65 *0525515 -gg -0792314 
‘83 ‘30531 ‘66 ‘61063 ‘99 91595 ‘33 ‘28407 -66 °56830 °99 -85220/ -33 -0266800 -66 °0533599 -gg -0800399 

Multiplication Tables for Jupiter’s Samvatsaras. 

r eel 4 oe! 4g ee). gel] wil gs 
ee 1 a ee es a ee 
52a Saw | Vz Sen SVE Qe) 54 x hoa, | See Ze ~ | ove © ores 
-=ak oy; S8& | aAe S73, 8 x as a2 £688 Se SAY Si. Hea a2 4 
Seb ESael\ee> 688; Ge  8eG\322 b2e Ree Etc Bet Bae 
ah S20 | 5% Sa | 2s S52, Fe Cam) ERR Cam Fk 5° 
ma sh, m€ Sa, "8 sen Os fae és BRe “8 = B.A 

4 “Se | 3 mo g, Ps | a 5S P mS >, “5 
10117 1 ‘00277 18-2106 18 ‘04986 35-4095 365 ‘09694 52-6084 52 -14403 | 98073 69 “19112 27-0062 BE -23820 
20234 2 00554 19-2223 19 -05263 36-4212 36 ‘09971 53:6201 53 “14680 10:8190 7O *19389 28-0179 87 -24097 
30351 3 *00831 90:2340 20 05540 37-4329 37 °10245 54-6318 54 14957 | 11°8307 71 °19666 29-0296 88 -24374 
40468 4 ‘01108 21-2457 21 °05817 384446 38 °10525 55-6435 55 °15234 128424 72 19943 30-0413 89 -24651 
50685 & ‘01385 29-2574 22 *06093 39-4563 39 °10802 56-6552 56 15520 | 13-8541 73 -20220 31-0530 9O -24928 
60702 6 °01662 23-2691 23 °06371 40-4680 40 ‘11079 | 57°6669 57 -15788 14-8658 74 20497 | 32-0647 91 -25205 
70819 'T “01939 24-2808 24 06647 41:4797 41 ‘11356 586786 58 °16065 15°8775 75 20774 33-0764 92 -25482 
80936 8 02216 25-2995 25 °06924 42-4914 42 ‘11633 59°6903 59 ‘16342 | 16-8892 76 °21051 34-0881 98 -25759 
91053 @ ‘02493 26-3042 26 °07201 43-5031 43 ‘11910 07020 6O ‘16619 17-9009 77 °27B28 | 35-0998 94 -26036 
101170 10 “02770 27-3159 @7 ‘O7478 44-5148 44 “12187 17147 61 °16896 189126 78 °21605 | 36:1115 96 26313 
111287 14 03047 283976 28 ‘07755 45:5265 46 ‘12164 2-7254 62 °17173 | 19°9243 79 °2188) 37-1232 9B -26590 
121404 12 °03324 29-3393 29 ‘08032 465382 46 12741) 0 3°7371 63 ‘17450 20-9360 BO -22158 38:1349 OT ‘26867 
12°1521 13 03601 30°3510 30 ‘08809 475499 47 ‘13018 47458 6@ 17727 21-9477 B81 °22435 39:1466 OB “27144 
141638 14 O3878 31-3627 31 ‘08586 485616 48 13295 5°7605 6H 18004 229594 82 -22712 40°1583 9M -27421 
11766 16 “04155 32°3744 BQ “08863 49°5733 49 °19572 67722 6B 18281 23-9711 B38 -22"89 
161872 16 04432 32-3861 33 °09140/ 505850 60 (15549) 77589 BT “1858 24-9828 BA 23266 
171989 17 04709 34°3978 B4& ‘09417 515967 61 14126 87956 6B 18835 25-9945 BH 23543 


Surya Siddhanta Constants for 


Year A.D. 


Kaliyuga. 


3101 
3201 
3301 
3401 


3501 
3601 
3701 
3801 


3901 
4001 
4101 
4201 


4301 
4401 
4501 
4601 


4701 


4801 
4901 
5001 


Centuries. 
Qommence- 
ment 

of 
Solar Year. 
Month Frac- 
and tion of 
Date. day, 
13M ‘98310 
14M _~—s'85875 
15M +73440 
16M _ -61004 
17M °48569 
18M -°36134 
19M ‘23698 
20M ‘11264 
20M ‘98828 
21M _~_ ‘86393 
22M ‘73958 
23M ‘61523 
24M 49088 
25M °36652 
26M _ :24217 
27M ‘11782 
27M ‘99347 
28M _ ‘86912 
1OAp °74477 
12Ap ‘62041 


TABLE VI. 


First new moon 
in Solar Year. 


(’s anomaly at 
commencement 
of Solar Year. 


999810 
13°45974 
-16°92138 
20°38302 


23° 84466 
27°30630 
1:23735 
4°69899 


8°16063 
11:62227 
1508391 
18°54556 


22:00720 
25°46884 
28°93048 

2°86153 


6°32317 
9: 78481 
1324645 
16°70809 


12° 73835 
1:21454 
17-24532 
5°72151 


21:75228 
10°22845 
26° 25922 
14°73539 


3°21156 
19:24233 
771850 
23° 74927 


12°22544 
070161 
16°73238 
5° 20855 


21:35937 

983810 
25°87144 
14:35017 


Arya Siddhanta Constants for 
Centuries. 
Commence- 5 Z 
: ; ment e 

; ee a 

z Bb Solar Year. ae: 

Os 3 as 

et y) Month Frac- en 

and tionof +s 

Date. day. oa 

1 B.C 3101 14M ‘020832 9:97497 
100A.D 3201 14M +888887 13°43662 
200 3301 15M :756943 16:89826 
300 3401 16M °624998 20°35990 
400 3501 17M °*493054 23°82154 
500 3601 18M +361109 27°:28318 
600 3701 19M +229165 1:22789 
700 3801 20M °097220 4°70320 
800 3901 20M :965276 817851 
900 4001 21M °833331 1165383 
1000 4101 22M :701387 15°12914 
1100 4201 23M °*569442 18°60446 
1200 4301 24M °437498 22°07977 
1300 4401 25M °305553 25°55508 
1400 4501 26M °173609 29°03039 
1500 4601 27M *041664 2797511 
1600 4701 27M °909720 645043 
1700 4801 28M ‘777775 9°92574 
1800 4901 lOAp °645831 13°40105 
1900 5001 12Ap °513886 16°87636 


(’sanomaly at 
commencement 
of Solar Year. 


12°44500 
0:91097 
16°93155 
5°39752 


21:41810 

9° 88407 
25°95007 
14°46145 


2°97285 
19:03883 
755022 
23°61622 


12°12760 
0°63900 
16°70498 
5°21637 


21:28237 

9° 79375 
25°85975 
14°37114 


Subsidiary Table VI (a) Difference between Moon’s and Sun’s Longitude in 
days (360°=29:5305880 days). 


Degrees. 


OS2Oh Bob 


el et Ge 
ag Fraction a @ Fraction eg 
n ® Frac ie 
Day 2 E- of 3 bb of 8 os 
B® day. ae day. 5.2 
“eo . mis! 
r= a r= 
°0820294 4 ‘0013671 23 :0314447 45 
*1640588 g °0027343 294 -0328118 46 
*2460882 3 °0041015 25 :0341789 47 
*3281176 4 °0054687 96 :0355461 48 
*4101471 5 ‘0068358 27 °0369132 49 
*4921765 6 :0082030 98 :0382804 50 
"5742059 7% ‘0095700 29 -0396475 51 
°6562353 8 ‘0109373 30 ‘0410147 52 
*7382647 9 °0123044 31 :0423819 53 
*8202941 10 ‘0136716 32 ‘0437490 54 
1:6405 882 11 °0150387 33 °0451162 55 
2°4608823 12 ‘0164059 34 '0464833 56 
3°2811764 (8 °0177730 35 ‘0478505 57 
4°1014705 4 :0191402 36 °0492176 58 
49217647 15 ‘0205073 37 ‘0505848 659 
5: 7420588 16 ‘0218745 38 °0519520 
6°5623529 147 °0232417 39 ‘0533191 
7:3826470 18 -+0246088 40 ‘0546863 
8-2029411 19 -0259760 41 ‘0560534 
16°405 8822 20 :0273431 42 -0574206 
246088233 21 -0287103 43 ‘0587877 
29°5305880 22 °0300775 4q -0601549 


Fraction 
of 


0615220 
0628892 
‘0642564 
0656235 


‘0669907 
0683578 
0697250 
‘0710921 


0724593 
0738265 
0751936 
0765608 


‘0779279 
‘0792951 
"0806622 


Ss 
2 2 Fraction 
Bh of 
Sq day. 
D 
4 ‘0000228 
2 °0000456 
3 ‘0000683 
4 ‘0000911 
5 0001139 
6 ‘0001367 
7 ‘0001595 
gs 0001823 
g °0002051 
10 ‘0002278 
11 °0002506 
12 °0002734 
13 ‘0002962 
14 ‘0003190 
15 ‘0003418 
16 ‘0003646 
17 ‘0003874 
18 ‘0004101 
19 °0004329 
20 °0004557 
21 ‘0004785 
22 ‘0005013 


oo el 
Se Piatto . 2 
mn oO wn 
ge et EB 
oO day. Sc 
D | B 
23 ‘0005241 45 
24 :0005469 46 
25 :0005696 47 
26 ‘0005924 48 
27 ‘0006152 49 
28 :0006880 50 
29 ‘0006608 51 
30 ‘0006836 §32 
31 ‘0007064 53 
33 °0007291 54 
33 °0007519 55 
34 ‘0007747 56 
35 ‘0007975 57 
36 ‘0001203 58 
37 ‘0008434 59 
38 ‘0008659 60 
39 ‘0008886 

40 :0009114 

41 ‘0009342 

42 °0009570 

43 ‘0009798 

44 ‘0010026 


"0010254 
"0010481 
-*0010707 
‘0010937 


°0011165 
"0011393 
‘0011621 
0011849 


"0012076 
-0012304 
0012532 
"0012760 


‘0012988 
*0013216 
°0013444 
0013671 


TABLE YI. 
Surya Siddhanta—Odd years. 
wee . > 00 a. WAH . oe ES we + : See 
SSeS Faz 852 e828 tak aus meee bag @a$ 
soem 2.°  &am Seen aie bam anor go EE 
eag3 28 bs eee 28% 2s 2 aE EL 
_ a = A — H — = — —. 2 8 _ 
Essa gee 27d Beka BES 278 Beie £ES ote 
het-5-2-) 2 We 33% Bas As 8S VES 
1 -26876 1863889 7:04896 38 ‘83274 29:07418 1986899 75 1:40673 9-97888  5°13443 
2 ‘61751 7:74719 1409791 839 1:09150 1818247 2691795 76 66549 2861776 12°18339 
3 ‘77627 26°38607 21:14687 40 -35026 7:29077 641231 77 -:92424 17-72606 19-23235 
4 ‘03502 15°49437 0°64123 41 60901 25:92966 1346127 78 1:18300 6°83436  26°:28130 
§ -29378 4°60267 769019 42 °86777 15°03796 2051022 79 1:44176 25°47325 5° 77566 
6 55254 23:24156 14:°73915 43 1°12652 4°14626 0:00458 80 ‘70051 1458155 12-82462 
T °81129 12°34986 21:78810 44 -+38528 22°78515 7:05354 81 ‘95927 3-68985 19-87358 
8 ‘07005 1:45815 1:28246 45 64404 11°89344 1410250 82 1:21802 22:32873 26-92253 
9 ‘32881 20:09704 833142 46 -90279 100174 21:15146 83 1:47678 11:43703  6:41689 
10 ‘58756 9°20534 15°38038 47 1:16155 19:64063 064581 84 ‘73554 0°54533 13-46585 
41 -84632 27°84423 . 22-42933 48 :42031 874893 769477 85 -°99430 19°18422 20-51481 
12 ‘10508 16°95253 1:92369 49 ‘67906 27:38782 14:74373 86 1:25305 8:29252 000917 
13 -36383 6:06082 897265 50 -93782 1649611 21:79269 87 1°51181 26:°93140 705812 
144 62259 2469971 1602161 51 1:19658 560441 1:28704 88 ‘77056 1603970 14-10708 
145 ‘88135 1380801 23-07057 52 -+45533 2424330 833600 89 1:02932 5°14800 21:15604 
46 14010 2:91631 256492 58 -71409 13°35160 15°38496 90 1:28808 23-78689  0:°65040 
47 °39886 21:55520 961388 54 97284 2°45990 22-43392 914 1:54683 12:°89519 769935 
18 -°65761 10°66250 1666284 655 1:23160 21:09878 1-:92828 92 -80559 2-00349 14:74831 
19 -:91637 29°30238 23-71180 56 -:49036 10:20708  8-97723 98 1:06434 20:64237 21:79727 
20 = :17513 18°41068 3°20615 57 ‘74911 2884597 16:02619 9A 1:32310 9° 75067 1:29163 
21 43388 751898  10°25511 58 1:00787 17:95420 23°07515 95 158186 2838956 834059 
22 69264 2615787 1730407 59 1:26663 706257 2-°56951 96 -:84061 17:49786 15:38954 
23 -95140 15°26616 24°35303 60 ‘52538 25-70146 9°61846 97 1:09937 6°60616 22-43850 
24 = -:21015 4°37446 3°84739 61 ‘78414 1480976 16°66742 98 1:35813 25-24504 1:93286 
25 °46891 2301335 10°89634 62 1:04290 3°91805 23°71638 99 1:61688 14°35334 8-98182 
26 °72767 12°12165 17:94530 63 1:30165 22-55694 3°21074 100 °87565 3°46164 16°03078 
27 ‘98642 1:22995 24-99426 64 ‘56041 11:66524 10:25970 200 -75130 6°92328 4°50696 
28 -24518 19-86884 4°48862 65 ‘81917 0°77354 17:30865 3800 ‘62694 10°38492 20°53775 
29 50393 897713 11°53757 66 1:07792 19°41242 2435761 4OO 50259 13°81657 9:01393 
30 ‘76269 27:61602 1858653 67 1:33668 852073 3°85197 500 °37824 17:30821 25-04471 
31 1:02145 16°72432 25°63549 68 59543 27:15961 10:90093 6OO 25389 20°76985 13-52089 
32 ‘28020 5:83262 512985 69 85419 1626791 17:94988 700 -:12954 24:23149 1-99708 
33 53896 2447151 12:17881 70 1:11295 5°37621 24:99884 800 ‘00519 27:69312 18-02786 
34 ‘79772 13°57981 1922776 ‘74 1:37170 24-01509 4:49320 900 -88084 1:62418 650404 
35 1:05647 2:68810 2627672 T2 -63046 1312339 11:542161000 -75648 508582 22-53482 
36 31523 21:32699 5:77108 13 «88922 2°23169 18591122000 ‘51297 1017164 17:51504 
87 -57399 1043529 1282004 ‘TH 1:14797 20-°87058 25°640073000 ‘26945 15°25746 12°49527 
SUBSIDIARY TABLE YII (a) 
Moon’s Anomaly in days (860° = 27:'5545999 days). 
: bs F na” F ae Fract F $ Fract FS F ba 
2 n & raction » raction » 3 raction , % Fraction » & raction , Fraction 
e Days. S E of = e of = Bp of 3 Eb of 3 & of ‘a E of 
2 aa day. gag day. aa day. &8 day. Ss day. 2 day. 
= = = DB D B 
1 ‘0765405 1 ‘0012757 23 °0293405 45 -0574054 1 ‘0000215 23 0004890 45 -0009568 
2 ‘1530811 2 °0025513 24 -0306162 46 ‘0586811 2 *0000425 24 0005103 4@  -0009780 
3 2296217 3 0038270 25 -0318919 47 -0599568 3 ‘0000638 25 0005315 47 -0009993 
4 3061622 4 ‘0051027 26 -0331676 48 -0612324 4 0000850 26 -0005528 48 -0010205 
5 *3827028 65 ‘0063784 27 0344432 49 0625081 § *0001063 27 ‘0005740 4g -0010418 
6 -4592433 6 ‘0076540 28 -0357189 50 ‘0637838 6 ‘0001276 28 ‘0005953 50 -0010631 
7 ‘h357839 7 ‘0089297 29 ‘0369946 51 ‘0650595 7 ‘0001488 29 ‘0006166 54 0010843 
8 6123244 8 ‘0102054 80 0382703 52 -0663351 8 ‘C001701 30 -0006378 59 -0011056 
@ ‘6888650 9 ‘0114811 31 ‘0395459 53 ‘0676108 9 °0001913 34 -000659 53 -0011268 
10 1654065 10 ‘0127568 32 -0408216 54 -0688865 10 ‘0002126 32 -000680a 54 -0011481 
20 15308111 11 ‘0140324 38 0420973 55 -0701622 11 °0002339 33 ‘0007016 55 -0011694 
BO 22962166 12 0153081 34 0433730 56 0714878 12 0002551 34 -0007229 56 -0011906 
ZO 30616222 13 0165838 35 ‘0446486 57 0727135 13 °0002764 35 ‘0007441 57 -0012119 
60 28270277 14 ‘0178695 36 ‘0459243 58 -0739892 14 0002977 36 ‘0007654 58 301233] 
GO 45924333 16 0191351 37 0472000 59 -0752649 16 ‘0003189 37 -0007867 59 -0012544 
6 3578388 0204108 38 0484757 GO -0765405 16 0003402 88 0008079 60 -0012757 
1 aatahene 7 ‘0216865 38 ‘0497514 17 ‘0003614 39 0008292 
90 6 nBe64o9 18 ‘0229622 40 °0510270 18 °0003827 4O -0008504 
100 76540555 19 ‘0242378 44 0623027 19 ‘0004040 44 0008717 
200 15°3081110 20 0265135 42 0b35784 20 ‘004252 4g -N00R930 
B00 22°9621665 21 ‘0267892 43 “0546541 21 ‘0004465 423 0009142 
B60 275645909 22 0260649 44 0661297 22 ‘0004677 44 -0009355 


Arya Siddhanta—Odd years. 


TABLE VII—contd. 


— ~~ . ° 

» = = ( =| ro orl oo a m p, Wm 

3Pis ¢oue oe SHS3 2 4 ass Se23S pon aas 
45m O85 oe ao¥ipe 88S as gu om. a oes 

Sag, Fam 68. Say » ae (oes s$a8 218" gs 
Sage £8e Sie shee Soeeeee Geis fed a3 
Essen £8 ATR Seabee fm R's ae eg 2 a Se 
HES “2 GB BSS “8's msg VAS 

4 25868 1863903 7:04931 38 82986 29:07937 19-88238 75 1:40104 9-98913 5'16084 
2 °51736 = 7:-74745 14:09862 39 1:08854 1818780 26:93169 76 °65972 2862815 12-21015 
3  -77604 2638648 21:14793 40 -34722 729624 642640 TT :91840 17:73659 19°25946 
4 -03472 1549492 064264 414 60590 25:93526 1347571 78 1:17708 684502 2630877 
5 29340 460335 7:69195 42 +86458 15-04370 2052502 79 1:43576 25°48405 5-80348 
6 55208 23-24938 1474126 43 1:12326 415214 001973 80 69444 1459249 1285279 
1 -81076 1235082 21:79057 44 38194 2279116 7:06904 81 95312 3-70092 19°90210 
8 06944 145924 128598 45 64062 11:89959 14:11835 82 1:21180 22°33994 26°95141 
9 -32812 2009827 833459 46  .89930 1-00803 21:16766 83 1:47048 11-44838  6°44612 
10 58680 9:20671 15:38390 47 1:15799 19-64705 0-66237 84 -72917 0°55681 138:49543 
144 84549 2784573 2243321 48 ‘41667 875549 771168 85 ‘98785 19°19584 2054474 
12 -10417 1695417 1:99792 49 °67535 27-39452 14-76099 86 1:24653 8-30428 0:03945 
13 36285 606260 897723 50 93403 1650294 21:81030 87 1:50521 26-94329 7:08876 
14 62153 24-70162 1602654 54 1:19271 5-61138 130500 88 °76389 16:05173 1413807 
45 -8s021 1381006 23:07585 52 45139 2425041 835432 89 1:02257 516017 2118738 
16 13889 2-91850 2:57056 58 -+71007 1335884 15:40363 90 1:28125 23°79919 0°68209 
17 °39757 2155752 961987 54 96875 2-46728 2245294 94 153993 2-90763 1-73140 
18 65625 1066596 1666918 56 1:22743 21:10630 1:94764 92 ‘79861 2-01607 1478071 
19 -91493 29-30498 23:71849 56 <48611 10-21474 899695 93 1:05729 20-65508 21°83002 
20 -17361 1841341 321320 57 ‘74479 2885376 1604627 94 1:31597 9-76352 1°32474 
21 43229752185 10-26251 58 1:00347 17-96219 23-:09558 95 1:57465 2840254 837405 
22 69097 2616088 1731182 59 1:26215 7-:07063 259028 96 ‘83333 1751098 15:42336 
23 «94965 = 15-26930 2436113 60 52083 25:70966 9:63959 97 1:09201 661942 22-47267 
24 "208330 4:37774 = 3B 85 DB4 61 *77951 =14:81810 1668890 98 1:35069 25°25844 1:96738 
25 -46701 23:01677 1090515 62 1:03819  3:92653 23°73822 99 1:60937 14:36687 9-01668 
26 = °72569 12:12520 17:95446 63 1:29687 2256555 323292 100 86805  3-47531 16:06600 
27 98437 -1-23364 2500877 = G4_~— 55555 «1167399 10-28223 200 -73611 6°95062 457738 
28 = =-243U5 «-19'87267 449848 =966H 81423078243 17°38154 BOO 60417 10:°42593 20°64332 
29 50174 898109 11:54779 66 1:07292 1942144 24-38086 4OO -47222 13-90124 9°15466 
30 ‘76042 27:62012 1859710 67 1:33160 852989 3-87556 500 -34028 17°37655 25-22064 
31 1:01910 1672856 25°64641 68 59028 27:16891 10-92488 600 -20833 20°85186 13°73203 
32 -27778 583699 514112 69  -84896 1627734 17:97419 "700 07639 24:32717 2°24342 
33 53646 «2447602 1219043 TO 1:10764 538578 25:02350 800 94444 27-80248 18-30941 
34 79514 = 13-58446 1923974 71 1:36632 2402480 451820 900 81250 1:74720 682080 
35 1:05382 2:69288 2628905 72 62500 13:13323 11:56751 1000 -68055 5°22251 22-88679 
36 31250 21:33191 5°78376 73 ‘88368 2-24167 1861682 2000 -36111 10°44502 18-21898 
37 ==°57118 10:-44035 12:83307 TH 1:14236 20:83070 25:66613 3000 ‘04166 15°66753 13°55117 

SUBSIDIARY TABLE VII (b) 
Sun's Longitude in days (360° = 365°258756484 days). 
4 =. S = he 3 Sas 
3 <a > i 28 wraction 88 Fraction $8 Fraction $8 Fraction $® Fraction 
bo aoe bo =e a? of day. 8 © of day. 5 Sp ofday. + bo of day. 2 2 of day. 
Q an) ot wt Se ac A 
= a a qx a 

4 1:0146076 40 405843064 14 -0169101 13 -2198316 25 -4227532 37 -6256747 49 .-8285962 
2 20292153 50 50°7303830 2 -0338202 14 -2367418 26 4396633 38 -6425848 50 -8455063 
3 3°0438230 $0 60°8764596 3 ‘0507304 15 °+2536519 27 -+4565734 39 6594949 51 -+8624165 
4 4:0584306 70 710225362) & 0676405 16 °2705620 28 +4734835 420 -6764051 52 -8793266 
5 5°0730383 80 81°1686128 5 "0845506 47 °2874722 Q9 -4903937 44 ‘6933152 53 -8962367 
6 6°0876460 9O Y1L3L6894 6 1014608 18 -3043823 30 5073038 42 -7102253 54 -9131468 
7 71022536 100 1014607660 7 1183709 19 3212924 31 -5242139 43 -7271355 55 -9300570 
8B 81168618 200 202°9215320 38  +1352810 20 *3382025 B32 5411241 4a -7440456 56 “9469671 
9 #1314689 300 304°3822980 9 °1571911 24 °3551127 833 5580342 45 7609557 57 -9638772 
10 10°1460766 360 365°2587565 10 1691013 22 -3720228 34 5749443 46 -7778658 58 -9807874 
20 20°2921532 14 ‘1860114 23 -3889329 35 “5918544 AT -7947760 59 -9976975 
30 30°4382298 12 °2029215 24 +1058430 36 6087646 48 -8116861 60 1:0146076 


eth iis ‘gach! 9 Wz 


Fle 


9 
TABLE VIII. 


LENDAR FOR ASCERTAINING THE A.D. MONTH AND DAY CORRESPONDING TO ANY SOLAR DATE, 
LUNAR TITHI, NAKSHATRA, YOGA OR KARANA. 


N.B.—The Solar days and Fractions of days, Tithis and ending moments of Tithis, and Moon’s Anomaly 
should be added to the elements given in Tables VI and VII for Centuries and odd years. See the 
Text for instructions on this subject. | 


mS wo. & be 
: * 6 = De oS oes n : » CY a se i Sw 
al = 4 o > o = ted 6 a —~ = . Ow ° 6 
3 Days reckoned Qc Qe Bo F “3 Soe bn S&S Days reckoned fa OE woo os “SZ Be é 
from we uiese 2. ge gas : from we uwGe3S — sé ago 
E se ceeieg a5 ge™ | 3 ee Stages 2 2, ae 
= Jan. Mar. Apr. Fe BF Foo fF ws ee y= Jan. Mar. Apr. og. ho 5 so ola 
Eee oo al ie 8 ws @% a it it } ae S v5 O48 
Chittirai. Vaisakha. Feb. Apr. May. Vai. arr gs (Lunar) 
7 i 2 2 48 T 48 -211 15-757 ~ 3-3010 
(Mal.) Medam. s 33 18 14 14 44 +2959 " 16-741 3-3818 
4145 15 45 -2802 1 17-726 3-4627 
Jan. Mar. Apr. oe Oo o83 eee 4 15 5 16 16 46 2616 2 I8710 35435 
1111 9 4% ir 2 Soe aodiso| S$ 3 27 IT aT aio 3 wens SaK 
-m £ 2 2 2 9g ‘9530 3 2953 294959/ 7 is is 217 ae ei 
ae ees. © csr, 4 eee RO 19 19 49 2176 5 21-663 3-7861 
ee aie air? gia) 5 Lf. 18 BO MO 2000 «68 286iT a eee 
ene bos nr oo mae Caer) 5S flO oh owe St 188 7 (2568 Bes 
nis so f° ee nae) = 55 of ae Seneca |6fl Ue 
7 77% #«+%+T «‘%F ‘8748 8 7875 3904 : ae ee = 8 eee 
i in cS ine - gi gep tans) « , 2 os 2 SA 1M 10 265% 2 
29 9 9 9 9 “8435 10 9843 5521 = . 55 1238 14 O01; 42712 
sar aG “070° 11ers ae) tls ok ay ey 00% «is ton “ae 
Z ili i1 44 11 #14 -8122 +12 11812 71388} 9 97 97 98 28 58 -07%68 14 2-968 45137 
6 13 13 138 13 13 ‘7809 14 13-781 -8755 Pp Pe 
- 14 4 428 #14 44 ‘7652 «+15 14-765 "9564 429.1 29 30 OAS £7 
41% 1 16 16 416 ‘7496 4 15750 10372 oA 30 60 ‘0455 1 4936 46754 
2 16 1616 16 #16 ‘7340 «+2 16734 411181) § 193 399 31 31 - = 
3 17 17 47 «+17 «+17 ‘7183 38 17-718 1-1989 ee 4 =. ||. Oe 
ie 1048 19 19 6870. 5& 19687 12006; + | 62-9986 4 7839 
6 20 20 20 20 20 ‘6714 6 20671 1:4415 ca ean 
7 21 21 24 2% O41 “6557 7 21-656 15223) Sankranti. { Pay of ‘month, ace eee 
4 22 22 22 22 99 ‘6401 8 22640 1°6032 » i " 5. » (eae 
2 23 23 23 23 23 ‘6244 9 23-624 1:6840 Ani. | 
3B 2% 24 24 24 24 ‘6088 10 24-609 1°7649 (Mal.) Mithunam. 
4 A 25 oo 25 5932 re poh occ Mar. May, June. reg” , Ashada, Ashada (Lunar). 
6 2% 2 6 26 ‘5775 6577 ~—-1'926 Sea HE i ‘9829 5 8874 49179 
6 27 27 27 27 27 “5619 13 0:007 20074 a a 64 ‘9673 6 9858 49988 
7 28 28 28 28 28 5462 14 0992 2-0882 56 + 4& 8 65 ‘9516 7. 10-842 50796 
1 29 29 29 29 29 5306 15 1976 21691 67 5 6& 4 66 -9360 8 11-827 51605 
pivatiis ef fg Se ee bom eee 
; : ? 5, 7 > . ( 3795 4 =6 "3223 
ve coe ee (OO S40 1s SO Est 910 8 8 7 G69 ‘8891 11 14-780 54030 
ankranti. { 3° Sid. 30°9353 days. | 10,11 9 9 8 FO -8734 12 15:764 54839 
A. Sid. 30°9250 days. 11,12 10 10 9 71 8578 13 16749 5 5647 


wis 3a 100 7B C8421 «614 0~=«O7-733 SS BEE 
13,14 12 12 ll 73 °8265 18-717 = 5 7264 
14,15 13 13 12 74 -8108 19:-702 5 8073 
15,16 14 14 IS TS ‘1952 20°686 5°8881 


Vaikasi. 
(Mal.) Edavam. 
Jan. Mar. May. (Beng.) Jyeshta. Jyeshta (Lunar). 


PONE AOORWNR TOO WNR TOGA Ne A 


15 

1 

2 
3 31 31 1 1 31 -4993 2 3945 2°3308 16,17 15 158 14 76 ‘7795 3 21-670 59690 
Feb. Apr. 17,18 16 16 15 77 ‘7639 4 22-655 60498 
4 1 l 2 2 32 ‘4836 $8 4929 24116) 18,19 17 17 16 78 ‘7482 § 23639 61307 
b 5 =o 3 833 ‘4680 4 6913 24925) 19,20 18 18 17 79 ‘7326 G6 24623 62115 
6 3 3 4 4 34 +4523 5 6898 25733 20,2 19 19 18 80 ‘7169 7 25:608 6-2924 
7 ‘eae 56 835 ‘4367 6 7882 26542 | 21,22 20 20 19 81 ‘7013 8 26592 63732 
1 é:§ O88 6 36 -4210 7 8866 2-7350) 22,23 21 21 20 82 ‘6856 9 0-022 64541 
2 ae ae 7 837 4054 8 9851 2-8159 | 93,24 22 22 21 83 -6700 10 1006 65349 
S . 4-78 8 838 «3898 9 10835 2-8967 | 24.25 23 23 22 84 ‘6543 11 1991 — 
2 Se 9 39 ‘3741 10 11-819 29776) 25,26 24 242 23 86 -6387 12 9-975 6965 
5 9 9 10 10 40 ‘3585 11 12804 30584) 26,27 25 26 24 86 °6231 13 3°959 6 7776 
> 10 2 #1 11 414 ‘3428 12 13788 3:1393 | 97,28 26 26 25 87 -6074 14 4944 68583 
a 33. Si. ae 12 @2 ‘3272 13 14773 32201 28,29 27 27 26 88 “5918 15 5-928 69392 


* When two dates are given in any of these columns, use the first in a leap year ; otherwise use the second. 
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Week-day. 


Ov FF ADH 


Sankranti. } 


CD) Or At GO DS > = O71 i 69 BD = =1 6) 07 i 69 BD = =I OD O71 


> Qomw @ De 


Sankranti. 1 


“TQ Ori 6 BS =] 


TABLE YIII. 


* a 2° 3 oe 
Days reckoned fd a: a2 od iS bal 
from 4 a w 8 oe o 3 rt s ae 
oS on SHE 4 a 
Jan. Mar. Apr. Be Br Re + 9 
l 1 1 = ll A we 
Mar. May. June. Ani. Sravana. 
29,30 28 28 27 89 ‘5761 1 6912 
30,31 29 29 28 90 5605 2 73887 
31,1 30 30 29 91 ‘5448 3 8881 
Apr July. 
1, 2 8 1 30 92 °5292 4 9865 
June. 
2, 3 1 2 31 93 5135 5 10°850 
3, 4 2 3 31 94 +4979 6 11°834 
Day of month. 8. Sid. 316447 
F year. = 94-0003 ” 
Adi. 


OU m OO 
bo 


Day of month. 


year. 


May. Jul. Aug, 


5 
6, 7 
7, 8 6 
8 9 7 
9,19 8 
10,11 9 
11,12 0 
l 


1 
12,13 1 


1 
1 


(Mal.) Karkatagam. 
Sravana (Lunar), 


(Beng.) Sravana. 


123 
124 
125 
125 


S. Sid. 


Avani. 


1 126 
127 
128 
129 
130 
131 
132 
133 


WAN or bo 


*4822 7 12-818 
°4666 8 13:°803 
“4509 9 14:787 
°4353 10 15°771 
"4196 11 16°756 
‘4040 12 17-740 
°3883 13 18-725 
°3727 =14 19-709 
3571 15 20°693 
“3414 1 21:678 
*3258 2 22-662 
‘3101 3 23°646 
“2945 4 24-631 
‘2788 5 25-615 
*2632 6 26°599 
‘2475 T 0-029 
*2319 8 1013 
*2162 9 1:998 
‘2006 10 2-982 
°1849 14 3°966 
‘1693 12 4:951 
‘1536 13 6°935 
‘1380 14 6-920 
1223 15 7-904 
Bhadrapada. 
°1067 1 8888 
‘0911 2 9873 
‘0754 3 10°857 
"0598 4 11°841 
0441 5 12-826 
0285 6 13-810 
‘0128 7 14°794 
*9972 8 15°779 
31:4753 
125-4755 ‘s 


©’s Long.for 
Nakshatras 
and Yogas. 


70200 
71008 
71817 


72625 


73434 
74242 


A. Sid. 31:6072 


93°9333 


75051 
75859 
76668 
7 7476 
78285 
79093 
79902 
80710 
81518 
8°2327 
8°3136 
83944 
8:4753 
85561 
8:6370 
8:°7178 
87987 
8°8795 
89604 
9-0412 
9°1221 
9°2029 
9°2838 
9°3646 


9°4455 
9°5263 
9°6071 


9:6880 


9°7688 
9°8497 
9°9305 


A. Sid. 31:4677 


125°4011 


Bhadrapada (Lunar). 
(Mal.) Chingam. 


(Beng.) Bhadrapada. 


‘9815 
‘9659 
*9502 
9346 
‘9189 
“9033 
‘8876 
*8720 


9 16°763 
10 17:°747 
11 18°732 
12 19°716 
13 20:°700 
14 21:685 
16 22°669 
1 23°654 


10:0114 
10-0922 
10°1731 
10° 2539 
10°3348 
10°4156 
10°4965 
10°5773 


AMAHAWNYR IAHR ND- Week-day. 


YKe®Q Of OAWNR 


Sankranti. } 


NERTQOOAWODRIAMAWNR AAO AO 


BO NH FF NOOR 


# 
Days reckoned 
from 
Jan. Mar. Apr. 
1 ar 
May. Jul. Aug. 
13,14 12 12 
14,15 13 13 
15,16 14 14 
16,17 15 16 
17,18 16 16 
18,19 <3 29 
19,200 18 18 
20,21 19 19 
21,22 20 20 
22,23 21 21 
23,24 22 22 
24,25 23 23 
25,26 24 24 
26,27 25 25 
27,28 26 26 
28,29 27 27 
29,30 28 28 
30,31 29 29 
31,1 30 380 
June. 
1,2 .glvee 
Aug. Sep. 
2, 3 i.e 
3, 4 2 2 
4, 6 3 3 


June 
5, 6 4 
6, 7 5 
oe. 6 
8, 9 7 
9,10 8 
10,11 9 
11123 - 
pS Samer 
13,14 12 
14,15 13 
15,16 14 
16,17 15 
17,18 - 
18.19. 5.1% 
19,20 18 
20,21 19 
21,22 20 
29.33 Ba 
23,24 22 
24,25 23 
25,26 24 
26,27 26 
27,28 26 
28,29 27 
29,30 28 
$0;1. ae 
July. 
t, 2° 39e 
ay: i. ae 
Sep. 
3, 4 l 
i 


” 


> 
COO AA 


(Mal.) Kanni. 


1157 
2 158 
3 159 
4 160 
5 161 
6 162 
7 163 
8 164 
9 165 
10 166 
11 167 
12 168 
13 169 
14 170 
15 1714 
16 172 
17 173 
18 174 
19 175 
20 176 
21177 


22178 
23 179 
24 180 
25 1814 
26 182 


27 183 
28 184 


29 185 
30 186 


Aug. Sep. (Beng.) Asvina. 


Asvina (Lunar). 


ee 7 : 
& 8 G4 e 5: o@ 
Sga.%-. £ “2 see 1 
eo Py, 8G 4 a geo 
wind Oot. 4 a Oat 
oo Of aga ie! a He : 
| > & om = AS ne ‘ 
s s a $ ond” 
a A we ee 
Avani. Bhadrapada (Lunar). : 
9134 ‘8563 2 24638 10°6582 
10 185 ‘8407 3 25°622 10-7390 5 
11 186 °8251 4 26607 10°8199 ~ 
12 137 ‘8094 5 0036 109007 — 
13 138 ‘7938 6 1021 10°9816 — 
14139 ‘7781 T 27005 11°0624 
15 140 ‘7625 8 2°989 11°1433 
16 141 ‘7468 9 3°974 11°2241 © 
17 142 ‘7312 10 4°958 11°3050 
18 148 °7155 11 5942 11°3858 © 
19 144 °6999 12 6927 11-4667 
20 145 6842 13 7911 = 116475 
21146 ‘6686 14 8-896 11-6284 
22 147 -6529 15 9-880 11°7092 
Asvina 
23148 -6373 1 10°864 11:7908 — 
24149 ‘6216 2 11°849 11:8706 
25 150 -6060 3 12-833. 11°9516 
26151 -5904 4 13-817 12-0321 
27152 °5747 +5 £14:802 12-1130 
28153 ‘5591 6 15°786 12°1943 
29154 5434 7 16:770 122759 
30 155 °5278 8 17:755 12°3568 
31156 °5121 9 18739 12°4367 
Day of month. §. Sid. 31:0186 A.Sid. 31:0347 — 
year. »  1d6°4942 » 1564358 
Purattasi. 


4965 10 19-723 
4808 11 20°708 
"4652 12 21°692 
4495 «13 22-676 
°4339 = =614 23°661 
“4182° 15 24°645 
“4026 1 25°630 
*3869 2 26°614 
“3713 3 0:04 4 
*3556 q 1:028 
*3400 5 2:012 
“3244 6 2-997 
*3087 ij 3-981 
*2931 8 4-965 
2774 a 5:950 
‘2618 10 6934 
2461 114 7918 
‘2305 12 8°903 
‘2148 13 9-887 
"1992 14 10:872 
‘1835 15 11:856 
Kartika. 
°1679 ni 12-840 
*1522 2 13°825 
*1366 3 14°809 
*1209 4 15:793 
"1053 5 16°778 
"0896 6 17-762 
‘0740 7 18-746 
"0584 8 19°731 
"0427 9 20715 


* When two dates are given in any of these columns, use the first in a leap year ; otherwise use the second. 


12-5177 
12:5985 
126794 
12-7602 
12°8411 
12-9219 
13-0028 
13-0836 
131645 
13-2453 
13-3262 
13-4070 
13-4879 
13-5687 
13-6496 
13-7304 
13-8113 
13:8921 
13-9730 
140531 
14-1347 


14°2155 

14°2964 © 
143772 
14°4581 © 
14°5389 © 


146198 — 
14°7006 — 


14°7814 
14° 8623 


ol 
= 


TABLE VIII. 


= * 


» . ba be oo 
s 3 oe Bt ae F & x om 4 On 
reckoned 5a 3. woo ae = poh - é | Days reckoned ‘S'S > ape oie “5 rs 
= trom ui wet eee ew a aac | from 2 wo Seg BS oo qgso 
oS 8S ane &. 42 Se" |e S833 225 5 45 Sar 
9 _~- i Br a -s, : or 28% S Jan. Mar. Apr. a ne - Hi “ue 2a 
=) Qa rs Gye | ee 1 il 4 a OA 
sti. Day of — S. Sid. b iow A. Sid. 30°4567 Aug. Oct. Nov. Kartikai. Pausha. 
o, Fada. m-  286°8925 S 24,25 23 23 21 237 ‘2201 1 16-792 18-9856 
i aie 22 238 ‘2134 2 17°777 19-0664 
PP 1 26,27 25 25 23 239 -1978 3 18761 191473 
(Mal.) Tulam. 2 27,28 26 26 21 240 -1821 4 19°745 19-2281 
i Jul. Sep. Oct. (Beng.) Kartika. Kartika (Lunar). : pret 2 be 25 241 ‘1665 5 20-730 19-3090 
: 9, 8 26 242 ‘1508 6 21-714 19-3898 
3 4 1 187 -0271 10 21-699 14-9431] § 30,31 29 29 27 243 1352 7 22-698 = tenr 
£ 5 2 188 ‘O1l4 11 22-684 15:0040| 6 31,1 30 30 28 244 -1195 8 23-683 19-5515 
ae o ; 188 -9958 12 23-668 tug Sep. Dec 
5 ‘ 189 ‘9801 13 24-652 15:1248| 7 ) eS me» | a 29 45-1039 9 24-66 °6324 
6 7 4 190 9645 14 25:637 151857 on, hits 
f 5 91 -9488 15 26621 15:2665) 4 2, 3 3 2 30 246 ‘0882 10 25-651 19-7132 
8 A 6 192 -9332 4 0051 15:3474 5 
9 7 193 °9175 2 1:035 15-4982 1 ‘ e 
10 141 8 194 -9019 3 2-020 15-5090 | Sankranti. { Day of month. 8. Sid. 29°4903 A. Sid. 295086 
11 12 9 195 -8862 2 3-004 15-5899 mie lS 
12 13 10 196 -8706 5 3:988 15-6708 . 
13 14 11 197 +8549 6 4973 15-7516 Margali. 
it 15 3 198 -8393 7 5957 15-8325 (Mal.) Dhanus. 
5 199 ‘8236 8 6941 15-913: 
16 17 14 200 ‘8080 9g 7:92¢ eee Sep. Nov. Dec. (Beng.) Pausha. Pausha (Lunar). 
L7 18 15 201 "7924 10 5910 16-0750 2 % ¢ 2 3 1 247 -0726 11 26636 19-7941 
18 19 16 302 +7767 414 9-894 16:1559 . ‘ Ne ‘ er R746 
3 4,5 38 & 2 248 -0569 12 0065 19-8749 
19 20 17 203 ‘7611 12 10:879 16-2367 ; ‘O41: -0> 9: 45% 
ss ‘ote 4 5, 6 4 5 3 249 °-0413 13 1-050 19-9557 
20 24 18 204 -7454 143 11:863 16-3176 : r “O25 Of N26 
63 5 67 6 G 44 250 -0257 14 2034 200366 
21 22 19 205 ‘7298 14 12°848 16-3984 | 6 i 7 5 251 -0108 15 3019 201174 
22 23 20 206 ‘7111 15 13832 16-4793 — = eget 
: re ; ip te cis ae 9944 1 4-003 6 
Margasira. ee 6, & Ff 8 6 252 -37s7 2 4-987 20°1983 
24 24 21 @07 -G98% 1 14-816 1¢56¢01| 1 910 8 %O9 7 253 -9631 8 5-972 20-2791 
24 25 22 908 -6828 2 15°801 16-6410 & i0At 9 10 8 254 -9474 4 6956 20°3600 
25 26 23 209 -6672 3.16785 «4016-7218 | 3. 1442 10 11 9 266  -93i6 & 7910 20°4408 
26 27 224 210 -6515 4° 17-769 16-8026 (a ie at 22 10 B66 “DlGI G6 8925 20°5217 
27 28 25 9211 -6359 & 18-754 16-8835 |. 5 13,14 12 13 11 257 9005 T 9909 20°6025 
28 29 26 212 +6202 6 19°738 16-9644 6 14,46 3 514 12 258 ‘ss4s 8 10°$93 20° 6834 
29 30 27 9213 -6046 7 20°722 17-0452 | T 15,16 14 15 is 258 ‘s69z 9 11:878 20°7642 
| 4 1617 15 16 14 260 °8535 10 12°862 20°8451 
30 31 28 9214 5889 8 21-707 17:1261| 2 1718 16 17 15 261 ‘8379 41 13°346 120°925¢ 
Oct. Nov 3 1819 17 18 16 262 -8222 12 14-831 21-0068 
1 4 29 215 -5733 9 22-691 17-2069 | 2 1920 13 19 17 263 ‘S066 13 15°815 21-0876 
2 2 29 216 ‘5576 10 23-675 17:2877| 8 20,21 19 20 18 264 -:7909 14 16:799 21°1635 
6 21,22 20 21 19 265 ‘7753 15 17:784 21°2493 
aes Day of month. mens A.Sid. 29°9033 . : Magha 
aca mn ahosas9 —» 2167958 | 9993 21 22 20 266 -7597 1 16768 21-3302 
Kartikai, 4 2325 23 23 271 267 +7140 2 19:753 21-4110 
(Mal.) Vrischikam. 2 24,25 23 24 22 268 ‘7281 3 20-737 21-4919 
Ang. Oct. Nov. (Beng.) Margasira. Margasira (Lunar). 4 a re 4 “4 ed Bi : os eae eis 
“ ~ wd ‘ mame” dh "DOK 
45 3 3 1 BIT 5420 11 24-660 17-3686) § 9793 26 27 2 B71 “681d 6 23690 21-7344 
6 4 2 2 BIS 5264 12 2G44 174494) @ ono9 27 2B 26 B72 “6358 7 24674 21-8153 
: i 5 . y aan aes + eo 175303 | 7 9930 28 29 27 273 -6501 8 25-659 21-8961 
6 495 ‘O58 17-6111 30,1 29 30 28 6345 9 26643 21-9770 
me? 7 6 S88 -4tet 15 1013 176900) 2 * hig are 
9.10 ~ B 6 222 -463%8 2027 17°7728 | a > oo ‘6188 10 O'°073 22-0578 
10.11 9 9g 7 223 -4451 3O1L = 17°8537 i hoes ae e 
11,12 10 10 8 224 +4325 3996 17°9345 } { Day of monih. §. Sid. 29°3178 <A. Sid. 29°3505 
2213 11 11 9 225 -°4168 4980 180154 | Sankranti. ( a year. » -275°6369 2 275°6550 


4,15 13 13 11 227 -3855 6949 181771 
16 14 14 12 228 -3699 7-933 182579 Tai. 
16.17 15 15 13 229 ‘3542 8917 183388 

jis 16 16 WU O °3386 9902 184196 ' Xi 
9 17 17 ls oat ‘auay 10 10° S36 18:5005 Oct. Dec. Jan. (Beng.) Magha. Magha { Lia *) 


1 
2 
3 
4 
Bi4 12 12 10 226 +4012 § 5964 15-0962 
6 
7 
8 (Mal.) Magaram. 
9 


19.200 18 18 16 282 3073 414 11:870 185813 | 3 2, 3 I 1 1 276 -6032 11 1057 2213147 
90.21 19 10 17 @83 ‘20916 12 12455 186622, 4 43, 4 2 @ 2 277 ‘6875 12 2041 22-2195 
21,22 20 20 18 334 ‘2760 183 13839 147430 § 4, 5 3 3 3 278 ‘5719 13 3026 224004 
92.238 21 231 19 @86 2604 14 14824 I8H239 | 6 5, 6 4 4 4 9279 ‘5562 14 4010 223810 
23,24 22 22 20 236 ‘2447 16 15805 189047 T 6, 7 5 5 6 280 5406 15 4995 22462) 


* When two dates are given in Any of these colwyins, use the first in a leap year ; otherwise use the second 
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Week-day. 


RODE TIOORWND RQIOTAWNR TOO RO Ne 


Sankranti. | 


DK QIOORWONHEA: OO ARWNRAOQ 


Or i GO DD = =] & Oh i GO 


Jan. 
1 


Oct. 


7, 8 

8, 9 

9,10 
10,11 
11,12 
12,13 
13,14 
14,15 
15,16 
16,17 
17,18 
18,19 
19,20 
20,21 
21,22 


22,23 
23,24 
24,25 
25,26 
26,27 
27,28 
28,29 
29,30 
30,31 


* 
Days reckoned 
from 
Mar. Apr. 
1 1 
Dec. Jan. 
6 6 
7 5 
8 8 
9 9 
10 10 
ll 11 
12 12 
13 13 
14 14 
15 15 
16 16 
17 17 
18 18 
19 19 
20 20 
21 21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 


31, 1 


Day of month. 
year. 


Nov. Dec. 
i$. fs ae 
Jan. Feb. 
2, 3 1 1 
3, 4 2 2 
4, 5 3 3 
5, 6 4 4 
6, 7 5 5 
7,6: 8 4 
2% 7 
9,10 8 8 
10,12 9 9 
11,12 10 10 
12,13- H- 24 
13,14 12 12 
14,15 13 13 
15,16 14 14 
16,17 1b 15 
17,18 16 16 
18,19 17 17 
19,20 18 18 
20,21 19 19 
2122 20 20 
22.23 2 21 
93,24 22 22 
24,25 23 23 
25,26 24 24 
26,27 26 25 
27,28 26 26 
28,29 27 27 
2930 28 28 


* When two dates are given in any of these columns, use tho first in a leap year ; 


| eS ee 
Aaa, Pes 
S838 Fan 
rel ne a .- 
bs} be} q 
a) 
Tai. 
6 281 +5249 
7 282 5093 
8 283 :4937 
9 284 -4780 
10 285 -4624 
11 286 -4467 
12 287 -4311 
13 288 4154 
14 289 -3998 
15 290 -38t1 
16 291 -3685 
17 292 -3528 
18 293 -3372 
19 294 -3215 
20 295 -3059 
21 296 -2902 
22 297 -2746 
23 298 +2589 
24 299 2433 
25 300 -2277 
26 301 -2120 
27 302 1964 
28 303 °1807 
29 304 ‘1651 
29 305 ‘1494 
8. Sid. 


” 


Masi. 


1 306 


307 
308 
309 
310 
311 
312 
313 
314 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 


325 
326 
327 
328 
329 
330 
5 331 
27 332 
28 333 
29 334 


Tithi. 
(’s An. for 


each Tithi. 


TABLE YIII. 


Nakshatras 
and Yogas. 


@’sLong. for 


Magha (Lunar). 


5979 
6963 
7948 
8932 
9°916 
10:901 
11:885 
12-869 
13°85 4 
14838 
15-822 
16-807 
17:791 
18°775 
19-760 


Phaiguna. 


_ 


1 
2 
3 
4 
5 
6 
7 
8 
9 


0 


305°0850 


(Mal.) Kumbam. 
Jan. (Beng) Phalguna. Phalgwna (Lunar). 


1338 


"1181 
"1025 
‘0868 
‘0712 
"0555 
‘0399 
‘0242 
‘0086 
"9929 
‘9773 
"9617 
“9460 
‘9304 
‘9147 
‘8991 
‘8834 
*8678 
"8521 
*8365 


20: 744 
21°729 
22-713 
23° 697 
24-682 
25°666 
26°650 

0-080 

1:064 

2:049 


29°4480 <A. Sid. 


” 


3°033 


4017 
5-002 
5986 
6971 
7955 
8:939 
9924 

10:908 

11:892 

12°877 

13°861 

14845 

15°830 

16814 

17:798 

18°783 

19° 767 

20° 751 

21:736 


22-5429 
22°6237 
22: 7046 
22°7854 
22°8663 
22-9471 
23-0280 
23°1088 
23'1897 
23°2705 
23°3614 
23°4322 
23°5131 
23°5939 
23-6748 


23° 7556 
23° 8364 
23°9173 
23°9982 
24°0790 
24°1599 
24°2407 
24°3216 
24 4024 
24°4833 


29°4567 
305°1117 


24°5641 


24°6450 
24°7258 
24°8067 
24°8876 
24°9683 
25°0492 
25-1300 
25°2109 


25°2917 
25°3726 
25° 4534 
25°5343 
25°6151 
25° 6960 
25°7768 
25°8577 
25°9385 
26'0194 


Chaitra (when there is 
no Adhika masa). 


*8208 
"8052 
*7895 
‘7739 
*7582 
"7426 
°7269 
‘7113 
"6957 
"6800 


~ 


Se onoawreaonwr 


22-720 
23-705 
24°689 
25°673 
26°658 
0:087 
1:072 
2056 
3°040 
4025 


26°1002 
261811 
26°2619 
26°3428 
26° 4236 
26°5045 
26°5853 
26°6662 
26°7470 
26°8279 


* 


be re ~) 
3 3 GH bios on 
a =a . ° os i 8 3 
Se Gee. P23 4 le ee 
a CS S2 Ban ig 
$ Jan. Mar. Ap. Be me Rem “ of nem 
= 1 1 se ee | we O44 
. (Day of month. S. Sid. 29°8203 A. Sid. 29-8083 
Sankranti. | "3 year. » 3349053 _,, 334-9200. 
Panguni. a 
(Mal.) Meenam. ” 
Nov. Jan. Feb. (Beng.) Chaitra. Chaitra (Lunar), 
6 30,1 2929, 1 1 335 ‘6644 11 5-009 26-9087 
Dec Mar. ¥ 
1 #1,2 30 1,2 2 336 ‘6487 12 5-993 26-986 
14 2,3 31 23,3 38 387 -6331 13 6978 270m 
Feb. 
2 3,4 1 8, 4 4£ 838 “6174 14 -7-962 275 
3 4,6 2 4,65 5 8389 6018 15 8947 27-23 
4 5,6 3 5,6 6 340 ‘5861 1 9-931 27-31 
5 67 4 6 7 #£=%+T 341 5705 2 10-915 27-39; 
6 7,8 5 7,8 8 342 -5548 3 11:900 27-4746 
7 #89 6 8 9 9 S43 ‘5392 4@ 12-884 27-5555 
4 910 7 9,10 10 344 ‘5235 5 13868 276363 
2 10,11 810,44 11 345 5079 6 14-853 27-7172 
3 1112 911,12 12 346 -4922 7 15-837 27-7980 
A 12,13 1012,18 13 347 ‘4766 8 16821 27-3789 
5 13,14 11138,14 14 348 ‘4610 9 17:806 27-9597 
6 14,15 121415 15 349 -4453 10 18:790 28-04 
7 15,16 1315,146 16 350 -4297 411 19774 28-12 
4 1617 141647 17 351 -4140 12 20°759 28-20: 
2 17,18 1517,48 18 352 -3984 13 21-743 28°28 
3 18,19 161819 19 353 ‘3827 14 22-727 28-36 
4 1920 1719,20 20 354 -3671 165 23-712 28-4448 
Chaitra (when there is 
Adhika masa). 
5 20,21 18-20,24 21 355 -3514 1 24696 2852; 
6 21,22 19:21,22 22 356 -3358 2 25°681 28-6066 
7 22,23 2022.23 23 357 -3201 3 26665 28-6874 
1 23,24 2123.24 24 358 ‘3015 4 0:095 28-7683 
2 24,25 22 2425 2% 359 -2888 5 1-079 2884 
3 25,26 23 25,26 26 360 -2732 6 2-063 28-9300 | 
Z 26,27 242627 27 361 -2575 7 3048 29-0108 
5 27,28 25 27,28 28 362 -2419 8 4-032 29-0917 
6 28,29 26 28,29 29 363 -2262 9 5-016 29-1725 
7 29,30 2729,30 30 364 -2106 10 6-001 29-2533 
1 30,31 28 30,31 30 365 ‘1950 11 6-985 29-3342 
; § Day of month. §. Sid. 30°3535 A. Sid. 30-3388 
Sankranti. | » year.  ,, 3652587 5 | 365-2587 | 
Chittirai. 


RI: OORWONRAIAGAW bd 


(Mal.) Medam 


Feb. Mar. (Beng.) Vaisakha. 
29,131,141 1 366 :1793 
Mar. Apr. 
1,2 4, 2 2 367 :1637 
2,3 2,3 3 368 -1480 
3,4 3, 42 4 369 ‘1324 
4,5 4,5 5 370 -1167 
5,6 5, 6 6 371 ‘1011 
6,7 6, 7 7 372 '0854 
7,8 7, 8 8 373 ‘0698 
8,9 8,9 9 3874 :0541 
910 9,40 10 375 0385 
10,11 10,44 11 376 -:0228 
11,12 11,42 12 377 -:0072 
oe 
$ 12,13 12,13 13 378 °9759 
13,14 13,14 14 379 ‘9602 
14,15 14,15 15 380 ‘9446 
15,16 15,146 16 381 +9290 
16,17 16,17 17 382 9133 
17,18 17,18 18 383 -:8977 


Chaitra (Lunar). 


12 7-969 


15 25°688 


otherwise use the second, 


29°4160 | 


Pie Seay 
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TABLE 1X—(g)—For Tithis. 


Moon's Anomaly and Moon's Equation of the Centre in Days, Ghatikas and Palas. 
SURYA SIDDHANTA. 


Eqn. Egn. 
Palas. — 0 10 20 30 40 50 + Oo | 10 20 | 30 40 50 
Ghat.d. g. p.| dg. p.|d.g.p.|d.g.p.}d.g.p.|de.p.| Ghat.d gp dg. pj dig. p/ dg. p| dg. pj] dig. p. 
se 1 60 3 50 5 60 7 35 9 35 O 13 46 40/13 48 10/13 49 50 13 51 30) 13 53 "13 oa ds 
4 1125) 1315) 1515] 1715| 19 5| 21 5 1 13 56 15/13 57 45/13 59 25,14 1 514° 2 35/14 4 15 
2 22 50 24 50 26 40 28 40 80 30 32 30 214 6 5014 7 30:14 9 0/14 10 40) 14 12 10) 14 13 50 
3 84 20 36 15 38 15 40 5 42 6 44 5 3 14 15 20/14 17 5/14 18 45/14 20 15] 14 21 55) 14 23 35 
4 46 5 47 55 49 55 51 50 53 50 65 40 4 14 25 15/14 26 55) 14 28 30) 14 30 10/14 31 40) 14 33 20 
5 57 40 59 30/1 130|1 8 380|1 515) 1 7 25 5 14 35 ©0| 14 36 30/14 88 10 14 39 5O| 14 41 25) 14 43 15 
6 1 9 25) 1 11 25) 1 13 15| 1 15 15] 1 17 15) 1:19 15 G14 44 55) 14 46 35/14 48 5|14 49 45/14 51 25) 14 63 § 
7 12110! 1 23 10/ 1 25 10/ 1 27 10) 1 29 20| 1 31 10 7 14 54 50:14 56 30/14 58 10) 14 59 60/15 1 40/15 3 14 
8 1 32 10/ 1 35 15) 1 87 15] 1 39 25| 1 41 25) 1 43 25 815 45015 6 45/15 8 25/15 10 15/15 11 56) 15 13 38, 
9 1 45 25| 1 47 35) 1 49 35| 1 51 380/ 1 53 40] 1 55 50 9 15 15 15)15 17 15)15 18 45/15 20 30/15 22 20|/15 24 10 
ae oeee 612 010'2 3 O12 24Wis 6 52 8 15 10 15 26 0} 15 27 50/15 29 20,15 31 10) 15 32 55) 15 34 45 
41 210 15| 212 35) 214 45/2 1655|219 5/221 15) 11 15 36 2515 38 25/15 40 15/15 42 5/15 43 55/15 45 45 
12 2 23 20| 2 25 30| 2 27 30| 2 29 50| 2 82 0| 2 34 20| 12 15 47 40'15 49 30/15 51 10/15 63 10/15 55 0/15 B7 O 
13 2 36 40| 2 38 45| 2 40 55| 2 43 15| 2 45 85) 247 35) 131559 0116 055/16 2 45/16 4 40:16 6 35) 16 8 30 
44 250 5| 2 52 25| 2 54 45) 257 0] 259 20) 3 140; 1416 10 35,16 12 35/16 14 40/16 16 40) 16 18 40) 16 20 40 
15 3 4 0/3 6 30/3 8 50| 311 20/3 13 45|31615| 15 16 22 40 16 24 50/16 26 50/16 29 0/16 31 15) 16 33 25 
16 318 35/321 5| 3 23 35/326 5| 3 28 35| 331 10| 16 16 35 25 16 37 35/16 39 45,16 41 55/16 44 5) 16 46 30 
47 333 40| 3 36 20/339 0| 3 41 40/3 44 10/347 0| 17 16 48 40 16 51 0,16 53 20 16 55 40) 16 57 50/17 0 20 
48 3 4950| 3 62 25'355 5/357 55/4 045|/4 335| 1817 250.17 5 15/17 7 35,17 10 5) 17 12 3617 15 25 
19 4 6 35/4 9 35| 4 12 20] 4 15 20| 4 18 20/ 4 21 20 19 17 17 45/17 20 25/17 23 0} 17 25 40/17 28 90) 17 81 0 
20 4 24 40 £27 50| 4 31 0| 4 34 20| 4 37 25| 4 40 55| 20 17 34 0| 17 36 50) 17 39 40'17 42 40/17 45 35/17 48 45 
21 4 44 25 = ai 56) 4 Si 3) 454 55| 458 45|5 240] 21 17 5155.17 55 517 58 15,18 1 25)18 4 65) 18 8 40 
22 5 6 4015 10 30! 5 14 40/5 19 0/5 23 30/5 28 0| 22 18 12 20,18 15 50/18 19 40,18 23 40 18 27 40) 18 32 0 
23 5 32 30 5 87 45) 5 43 5 S 46-15] 6 64 15 6 035| 23 18 36 10/18 41 15/18 46 15,18 51 518 56 45/19 2 46 
24 6 655/615 5| 6 22 50| 6 33 20] 6 46 10| 7 16 30; 2419 8 45/19 16 35,19 24 10 19 34 20) 19 46 50| 2 16 £0 
Maximum equation 24 ghatikas 50 palas for Maximum equation 24 ghatikas 50 palas for 
Anomaly of 7 days 16 ghatikas 31 palas. Anomaly of 20 days 16 ghatikas 47 palas. 
Eqn. Eqn. 
Palas.— 50 40 30 20 10 | 0 + 50 40 30 20 10 oO 

Ghat. 4d. g. p.| d. g. p.| d.g. p.| d. g. p.| dg. p. d. g. p.| Ghat.d. g. p., d. g. p.| d.g.p.) d.g.p| d.g. pj dig. p. 
24 7 16 30 7 46 301 759 0| 8 9 10] 8 16 45 8 24 35| 24 20 16 50/20 47 10/21 0 0/21 10 30/21 18 15/21 26 25 
23 8 30 35 8 36 35| 8 42 15) 8 47 5| 8 52 6| 85710) 2B 21 32 45/21 39 5/21 45 5) 21 50 15 21 55 35 22 0 40 
22 9 120 9 5 30| 9 9 40; 9 13 40] 9 17 30, 9 21 0| 22 22 5 20/22 9 50/22 14 20) 22 18 40) 22 22 50 22 26 40 
21 9 24 40 9 28 25 9 81 55| 9 35 4) 9 3815) 9 41 25) 21 22 30 40 22 34 35) 22 38 35) 22 41 55) 22 45 25) 22 48 55 
20 9 44 35) 9 47 45| 9 £0 40| 9 53 40) 9 56 30 9 59 20) BO 22 52 25) 42 55 55/22 59 0/23 220.23 5 30.93 8 40 
19 10 2201/10 & 0/10 7 40/10 10 20) 10 12 55/1015 35) 19 23 12 0/23 15 0/23 18 0 23 21 0) 23 23 46/23 26 45 


48 10 17 55\10 20 45/10 23 15/10 25 45|10 28 5110 30 30) 18 23 29 45/23 32 35,23 35 25) 23 33 15) 23 40 55/23 43 30 
47 10 33 0/10 35 30| 10 37 40,10 40 0/10 42 20/10 44 40 17 23 46 20 23 49 10/25 51 40) 23 54 20) 23 ST 0) 23 59 40 
46 10 46 50 10 49 15/10 51 2510 58 36/10 55 45/10 57 55 16 24 22 4 45/24 7 15/24 Y 45/24 12 15/24 14 46 
15 10 59 65,11 2 5/11 4 20/11 6 30/11 8 80/11 1040! 15 24.17 5 24 19 35) 24 22 0) 24 24 30) 24 26 50) 
44 11 12 40.11 14 40) 11 16 40/11 18 45/11 20 45/11 22 45 14 24 31 40/24 34 0) 24 36 20) 24 38 35 24 40 55) 24 43 15 
43 11 24 59\11 26 35| 11 28 35/11 30 35/11 82 25/11 34 20) 13 24 45 45/24 AT 45) 24 FO 5) 24 52 25) 24 54 35) 24 56 40 
49 11 36 20/11 38 20|11 40 10/11 42 10) 11 43 60/11 45 40, 12 24 59 0/25 1 20/25 3 30/25 5 50/25 7 5095 10 0 
44 11 47 35/11 49 25)11 51 15/11 53 4/11 54 56/11 56 55) 14 25 12 4) 25 14 15) 25 16 25) 2 35 2é 
40 11 58 35:12 0 26/12 210/12 4 012 5 3012 730 10 25 25 5) 4 21 16) 25 29 10) 25 ; 

; 


912 9101211 0/12 12 60\12 14 36/12 16 15,12 18 5 9 25 37 30) 25 39 40/25 41 50) 25 43 45/95 45 45) 95 47 oF 
8 12 19 46.12 21 26)12 23 6|12 24 55) 12 26 3512 2830) «8 25 49 65,25 51 55) 25 53 55/25 56 5) 25 58 6/26 0 10 
7 12 80 10 12 31 40/12 33 30) 12 35 10) 12 36 60/12 38 305 7 96 210/26 4 0/26 6 10/26 8 10/26 10 10) 26 12 10 
6 12 40 16 12 41 565 12 43 35/12 45 15, 12 46 45,12 4825 6 26 14 6/26 16 5/26 18 5) 26 20 5) 26 21 55) 26 23 55 
6 12 60 6 12 61 65) 12 68 30/12 65 10) 12 56 60) 12 58 20 5 26 25 55) 26 28 5) 26 29 50) 26 31 50) 26 33 50) 26 35 40 
218 0 O18 14013 31013 45513 6 3513 8 5) & 26 BT 40/26 39 40) 96 41 30) 26 43 25) 26 45 25) 26 47 Ih 
@ 48 9 45/18 11 25113 13 6] 13 14 96) 18 16 15/13 18 0) 3B 26 49 15) 26 G1 15) 26 55 15) 26 55 5) 96 57 5) 86 OO 
2 18 19 80.13 21 1018 22 40 13 24 20) i3 25 50) 13 27 30 227 0 0/27 250/97 4 40/27 6 40/27 8 30/27 10 Bu 
4 18 29 13 30 46) 13 82 16/18 33 56 13 35 36) 13 37 5 1 27 12 15) 27 14 15) 27 16 15) 27 18 5) 27 20 5) 27 21 55 
O 18 88 86 13 40 16 13 41 60 13 43 30 18 46 10) 13 46 40 O 27 23 45) 27 25 45/27 27 35, 27 29 30/27 31 30) 27 33 20 


TABLE IX—(i)—For Tithis. 
Sun’s Anomaly and Equation. Surya Siddhanta. 


Eqn. 

Palas + 50 40 30 20 10 Oo 

d. g. p. d. g. p d. g. P d. g. ps d. g. p d. g. Dp. 

Ghatikas. 10 a” 359 13 +O 0 46 30 447 O ee Soe 10 38 

9 9 13 6 20 7 17 23 50 19 22 30 ao @ 22-51 

+ 8 24 29 50 ao 5, 9 27 36 10 29.3 0 30 30 20 31 54 

s T 33 14 30 34 32 50 35 49 30 37 «66 «630 38 21 30 39 31 

” 6 40 42 50 41 54 O 43 2 650 44 10 30 45 15 60 46 23 

e 5 47 27 30 48 32 0 49 34 20 50 37 40 51 39 20 §2 41 

9% 4 53 43 10 54 40 40 55 40 30 41. 0 57 40 10 58 37 

9 a 59 3b. 0 60 33 O 6l 31°19 62 28 30 63 23 30 64 19 

“ 2..65 36 _@ 66 12 20 of & 2 68 O 30 68 56 10 69 50 

7 1 70 45 40 71 38 20 72 32 40 io 3 14.2 *O 75 13 

9 0 6% 6-ae ve QQ. 46 77 63 650 78 48 20 79 39 10 8 33 
Eqn. 

Palas. = ¢) 10 20 30 40 50 

de ge. Fe de -p. ad. g¢-- fe ae ae des os. pe éd. = 

Ghatikas. 80 33 «60 81 26 50 82 17 40 83 12 10 84 4 40 8t 59 


1) 

1 85 56 40 86 45 0 87 38 60 88 33 30 89 27 40 90 20 

2 91 14 50 92 9 10 93 5 30 94 0 380 94 53 40 95 49 

3 96 46 10 97 42 30 98 37 30 99 34 20 | 100 32 20 | 101 31 
* 4 102 29 O | 103 25 10 | 104 25 O | 105 24 50 | 106 25 20 | 107 22 

5 

6 

7 

8 


108 24 20 109 26 40 110 28 20 141-31 40 +} 112 34 0 113 38 
114 42 40 115 49 40 116 54 50 me 2 a. | 119 120 8 120 23 
121-6529 122 44 30 124 O 30 125 15 650 126 33 10 127 51 
129 11 &O 130 35 40 132: #44 133 29 50 ish: 4-58 136 35 
s 9 I38°Is "9 1389 59 50 141 43 30 143 42 10 145 45 0O 147 59 
= 10 i50 27 10 153 4 50 156 19 0 160 19 30 GT. 28 


Maximum equation-—-10 ghatikas 42 palas for Anomaly of 171 days 51 ghatikas 50 palas, 


Eqn. 
Palas, — 50 40 30 20 10 rey 
a ge dg Pp a ££ d. g ay ge d. g. 
Ghatikas. 10 176 35 30 183 24 20 187 24 30 190 38 30 193 16 
cs 9 195 44 10 | 197 58 40 | 200 1 20 | 202 0 20 | 203 43 40 | 205 928 
‘4 8 207 .8 90 208 43 0 210 13 40 211 40 50 2k ae i 214 81 
7 216 62 W 217. 10. 20 218 27 20 219 43 0 220 59 30 222 68 
ir 6 223 20 10 224 31 40 225 40 650 226 48 20 227 63 60 229 1 
a 5&6 230 5 380 201 - 9. 20 232 11 50 233 15 O 234 17 =O 235 19 
a 4 286 21 .0 237 18 10 238 18 20 239 18 30 240 18 0 241 14 
os 3 242 12 20 243 11 20 244 9 10 245 6 20 m6 i © 246 57 
2 S 27 .34-H 248 49 30 249 43 10 250 38 30 251 34 30 252 28 
ie 4 263 23 20 254 15 40 255 10 30 256 § 20 256 58 50 257 51 
- O 258 44 650 259 38 20 260 31 650 261 26 O 262 16 40 263 10 
Eqn. 

Palas. ae oO 10 20 30 40 50 
rt ee Gch B.. p. d.- gs ath a. - Bs eee Ae = cd. . ie, 
Ghatikas. O 263 10 40 264 4 20 264 55 30 265 49 40 266 42 40 267 36 
= 14 268 30 20 269 22 50 270 16 20 ae. IE TO 272 6 20 272 58 
i 9 273 58 Oo 274 47 10 275 43 10 276 38 30 Sit... Si 36 278 27 
2 3 279 24 oO | 280 20 80 | 281 15 20 | 982 19 30 | 383 10 90 | gga 8 
x a: 206.-%. © 286 -3 30 28%. 23 Ae 288 2 40 289° “2 50 290 2 
4 & 291 2 40 | 292 4 30 | 293 6 oO | 294 9 10 | 295 11 40 | 966 46 
- 6 297 20 20 | 298 26 50 | 299 32 40 | 800 40 40 | 301 49 50 | 303 1 
: 7 304 12 20 | 305 22 10 | 306 38 0 | 307 68 40 | 309 10 40 | 310 28 
8 311 49 20 | 313 18 0 | 314 40 40 | 316 7 50 | 317 38 40 | 319 13 
a 9 320 52 50 | 322 38 O | 324 21 20 | 326 19 40 | 398 22 90 | 330 37 

= 10 3883 §: 10 835 42 30 838 656 30 342 57 20 349 46 O 


Maximum equation+10 ghatikas 42 palas for Anomaly of 354 days 29 ghatikas 36 palas, 


Ghatikas. 


” 
” 


Ghatikas. 


TABLE IX—(i)—For Yogas. 


Sun’s Anomaly and Equation. Surya Siddhanta. 
The Sun’s anomaly in this table is expressed in days of the Indian Solar year. 


_ 50 palas. 40 palas. 

d. g. d. g- 
9 neo em 
8 6 3 9 37 
a *t St 48 23 50 
6 | 382 26 33 54 
5 | 41 1l 42 28 
4 | 48 51 50 5 
3 | 55 59 5T 5 
2 | 62 44 63 46 
1 169 7 70 12 
O | 75 23 76 23 
Eqn. 

+ O pala. 10 palas. 
g- d ° 
O 80 33 81 37 
1 86 45 87 44 
2 92 59 94 5 
3 99 27 100 38 
4 | 106 19 107 29 
5 | 113 25 114 43 
6 | 121 21 122 44 
7 | 130 19 132 3 
8 | 141 22 143 30 
9 | 159 7 166 27 


: 


30 palas. 
d. g- 
12 23 
25 36 
35 25 
43 §1 
51 13 
58 14 
64 54 
71 17 
17 27 

20 palas. 
d. g- 
82 35 
88 49 
95 id 
101 43 
108 37 
116 3 
124 8 
133 39 
145 58 


20 palas. 
d. g- 
15 7 
27 26 
36 57 
45 2 
52 28 
59 23 
65 54 
72: 14 
78 32 

30 palas. 
d. ge 
83 38 
89 48 
96 12 
102 51 
109 dl 
117 15 
125 39 
135 29 
148 43 


Maximum equation+9 ghatikas 13 palas for Anomaly of 171 


n. 
50 palas, 40 palas 
er 4 d. g 

9 eer eer 

8 (188 42 192 13 
T | 204 25 206 27 
6 | 215 3 216 31 
5 | 223 42 225 5 
4 | 231 28 | 232 42 
3 | 238 36 | 239 42 
2 | 245 17 | 246 24 
4 |251 45 252 50 
O | 258 2 259 0 

a | 
_ O pala 10 palas. 
d. d. g- 
O | 263 ll 264 14 
| 269 23 270 21 
2 | 275 37 276 43 
3 | 282 7 283 16 
4 | 288 57 | 290 rt) 
5 | 296 2 | 297 20 
6 | 303 i) 306 22 
q | 312 56 314 42 
8 | 324 l 326 8 
9 341 44 349 4 


Maximum equation - 9 ghatikas 13 palas for Anomaly of 354 days 80 ghatikas. 


30 palas. 
d. g- 
195 0 
208 14 
218 4 
226 28 
233 52 
240 52 
247 31 
253 54 
260 5 
20 palas. 
d. g- 
265 ll 
271 27 
277 48 
284 20 
291 14 
298 39 
306 46 
316 16 
328 35 


20 palas. 
d g- 
197 45 
210 5 
219 35 
227 41 
235 7 
242 0 
2438 82 
254 53 
261 ) 

30 palas. 
d. g. 
266 15 
272 26 
278 50 
285 30 
292 29 
299 52 
308 16 
318 6 
331 21 


days 52 ghatikas, 


| 


10 palas. 
d. g- 
359 54 
17 35 
29 1l 
38 21 
46 23 
53 36 
60 27 
67 0 
73 22 
79 29 

20 palas. 
d. g- 
84 44 
90 54 
97 20 
104 1 
1ll 0 
118 35 
127 12 
137 15 
151 30 


10 palas. 
d. g. 
177 16 
200 13 
211 41 
220 59 
229 1 
236 15 
243 5 
249 38 
255 59 
262 7 

40 palas. 
d. g: 
267 20 
273 31 
279 58 
286 89 
293 37 
301 ™ 
309 49 
319 53 
334 8 


O pala. 
d g- 

1 59 
19 43 
30 47 
39 45 
47 33 
54 46 
61 37 
68 6 
74 21 
80 33 
50 palas. 

‘ g. 
85 45 
91 58 
98 26 

105 7 
112 15 
120 2 
128 39 
139 18 
155 1 
O pala. 
d. g: 
184 36 
202 21 
213 25 
222 22 
230 18 
237 24 
244 15 
250 44 
256 59 
263 ll 
50 palas. 
d. g- 
268 19 
274 36 
281 4 
287 45 
294 51 
302 39 
311 17 
321 5d 
337 38 


20b 


Moon's Anomaly and Equation of the Centre in Days, Ghatikas and Palas, 


Eqn. 
Palas. — 0 
Ghat.d. g. p. 
oO eee 
4 01314 
2 0 26 33 
3 0 3958 
4 0863 32 
&°1..7 1 
6 1 2055 
T #134 47 
8 149 8 
g 2 36 
1Q 218 23 
44 2°93 36 
12 2492 
13 3 530 
14 3 22 29 
15 340 2 
16 3 59 29 
17-420. 2 
18 44217 
149 5 8 45 
20 540 9 
21 6 26 55 


TABLE IX—()—For Yogas, 


SURYA SIDDHANTA. 


10 20 30 40 50 
d. g. p.|d. g. p.jd. g. p.(d. g. p.|d. g. p. 
0 212}/0 4251/0 6387/0 849/011 2 
015 26| 01788} 019 51) 022 5| 0 2419 
0 28 46! 031 0} 033 14| 0 35 28] O 37 42 
0 42 13| 0 44 291 046 44/049 0] 051 16 
055 47/068 3)1 020|1 2387/1 4 64 
1 #927)1131 44) 114 1] 11618] 118 37 
1 23 14| 125 33| 12751] 1 30 10/ 1 82 28 
1 37 11| 1 39 34| 142 57| 1 44 21] 1 46 44 
151 31! 153 55| 156 20/ 158 45| 2 116 
2-6 1) 2 826] 21051| 2 13 22) S16 G3 
2 20 64| 2 23 25| 2 25 55| 2 28 26| 2 30 57 
2 36 14| 238 52| 241 31| 244 9! 2 4647 
252 6| 25447) 25728| 3 0 913 249 
8 811/311 3/| 313 55! 3 16 46] 319 38 
3 25 21| 3 28 21| 3 31 22| 3 34 23| 3 37 23 
3 48 24| 346 87/ 3.49 50| 3 53 3] 3 56 16 
4 242) 4 610| 4 938/413 6| 4 16 34 
4 23 38| 427 14| 4 30 50| 4 34 26| 4 38 2 
446 382| 45047|/ 455 2} 45917/5 4 1 
56 18 29| 518 12| 5 23 24| 5 28 37| 5 33 49 
56 46 29; 55249) 6 017| 6 744/617 19 
6 37 37| 65913]... ix pte 


Maximum equation—21 ghat., 
7 days 16 ghatikas 29 palas. 


Palas. 


50 


40 


30 


Ghat. d.g. p. i hl 


21 


OrFNWOR AH IS 


8 14 26 
855 47 
9 23 25 
94712 


10 648 
10 24 40 
10 41 24 
10 56 53 


1111 23 
11 25 29 
1139 9 
152 6 


12 436 
12 16 52 
12 2858 
12 40 40 


12 5213 
13 341 
1315 4 
13 26 16 
13 37 25 


8 23 a 
9 038 
9 27 46 
9 60 31 


10 950 
10 27 31 
1044 3 
10 59 19 


11 13 46 
11 27 46 
11 4118 
115414 


12 640) 


1218 54 
12 30 55 
12 42 36 


1254 9 
13 5 35 
13 16 56 
1328 8 
13 39 16 


10 12 53 
10 30 22 
10 46 42 
11 146 


1116 7 
1130 2 
11 43 27 
11 66 23 


12 843 
12 20 56 
12 32 52 
12 44 31 


1256 4 
13 729 
13 18 48 
1330 1 
134i 7 


23 palas for Anomaly of 


20 
ad. @. 


7 33 39 
8 37 53 
9 10 20 
9 35 32 
957 9 


10 15 55 
10 33 13 
1049 21 
1l 412 


11 18 29 
11 3219 
11 45 37 
11 58 26 


12 19 46 
12 2258 
12 34 49 
12 46 27 


12 57 59 
13 923 
13 20 40 
13 31 52 
13 42 58 


10 
d. g. p. 


75453 
8 43 1 
91442 
9 39 25 
10 028 


101858 
10.36 6 
10 51 59 
li 639 


1] 2061 
11 34 35 
11 47 46 
12 029 


12 12 48 
12 25 0 
12 36 46 
12 48 22 


12 59 53 
13 1117 
13 22 382 
13 33 43 
13 44 49 


0 
d. g. Pp. 


5 13 
49 49 

19 3 
94318 
19 3 46 


8 
8 
9 


10 21 49 
10 38 45 
10 54 26 
Ik. 9 3 


11 23 12 
11 36 52 
1k 49 55 
12 2 33 


12 14 50 
12 27 1 
12 38 43 
12 50 18 


13 1 47 
13 13 11 
13 24 24 


13 35 34 
13 46 38 


Eqn. 


4+ 


oO 


10 


Ghat. d.g. p.j d. g. p.| d. g.p. 


NrrPpe BPP BPP 
NOOO QOnnd NROHO OBHNAG AWNeEOS 


Maximum equation+21 ghat., 23 palas for Anomaly 
20 days 16 ghatikas 47 palas. 


Eqn. 


a 


13 46 38 
13 57 44 
14 8 51 
14 20 6 
14 31 30 


14 42 57 
14 64 34 
15 6 15 
15 18 27 


15 30 43 
15 43 21 
15 56 24 
1610 4 


16 24 16 
16 38 51 
16 54 32 
17 11 25 


17 29 30 
17 49 57 
18 14 12 
18 43 27 
19 28 3 


50 


Ghat. d. g. p. 


= 
oF NWR ARH "SO WO 


13 48 29 
13 59 36 
14 10 48 
14 22 0 
14 33 24 


14 44 58 
14 56 31 
15 817 
15 20 29 


15 32 47 
15 45 30 
15 58 40 
16 12 26 


16 26 37 
16 41 17 
16 57 10 
17 14 18 


17 32 49 
17 53 50 
18 18 34 
18 49 25 
19 38 23 


40 
d. g. p. 


21 25 
22 4 
22 
22 


23 
23 
23 
24 


13 50 20 
14 1 26 
14 12 35 
14 23 54 
14 35 17 


14 46 48 
14 58 28 
15 10 19 
15 22 30 


15 34 50 
15 47 39 
16 0 57 
16 14 48 


16 29 4 
16 43 56 
ye: ee | 
17 17 20 


17 36 8 
17 57 43 
18 22 56 
18 55 23 
19 59 37 


30 
id. g. p. 


21 33 


30 
d. g. p. 


13 62 11 
144 3 15 
14 14 27 
14 25 48 
14 37 12 


14 48 43 
15 0 25 
15 12 21 
15 24 33 


15 36 53 
15 49 49 
16 3 14 
16 17 10 


16 31 31 
16 46 35 
17 2 52 
17 20 23 


17 39 27 
1g 1 36 
18 27 47 
19 2 30 


40 


d. g. p.{ d. g. th 


13 54 2 
144 5 7 
14 16 19 
14 27 42 
14 39 7 


14 50 40 
15 2 22 
15 14 23 
15 26 37 


15 39 2 
15 51 58 
16 5 30 
16 19 32 


16 33 57 
16 49 14 
17 5 43 
17 23 25 


17 42 46 
18 6 29 
18 32 38 
19 9 36 


see 


20 55 39 
47 40 


46 49 
9 40 


3 30 36 
49 55 
7 45 
24 58 


41-23 
57 8 
12 18 
27 26 


42 1 
56 5 
10 10 
23 56 


37 28 
bi 38 
4 29 
27 17 54 
27 31 6 


20 20, 


50 


13 55 53 
14 6 59 
14 18 12 
14 29 36 
14 41 2 


14 52 87 
15 4 19 
15 16 25 
15 28 40 


15 41 11 
15 54 7 
16 7 47 
16 21 54 


16 36 24 
16 51 53 
17 8 34 
17 26 27 


17 46 4 
18 9 51 
18 37 29 
19 18 50 


of 


- 
g 


21 
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7F 230 °43 
6 Mr 13 °33 
3 Mr 2 -69 
ir 320 36 
6 Mr 10 ‘96 
4F 28 +33 
irk i¢ @ 
7 Mr 7 69 
4F 2240 +96 
3 Mr 14 ‘86 
1 Mr 4 22 
5 F 21 ‘59 
4 Mr 12 -49 
1F 29 +8 
F iw ‘22 
5 Mr 9 +12 
2F 26 -49 
6F ib *85 
1 Mr 160 38 
& Mr hw ‘765 
3F 23 ‘12 
2 Mr 14 “02 
6 Mr 2 *38 
3 F 19 #°'% 
Mr 10 ‘66 
7F 28 Ol 
if i “Se 
8 Mr 7 ‘28 


| 4 . ©’s Anom col. 6. 
Com- va 8 
mence- § st 5 (’s Anom col. 7. 
r ment of ‘o & q 
i a wer © - 
oo 8 Year A a a Vaisakha 
 6§ 9 = Bete 
2 3 ° Re ° 
$23 2 3 oe 
ot Le} . Gey . o S 
> aed 4 Pb , g 
ae = “4 66 8 
aiSs 4 5 $ 3 4 = 
eee™ 2 § %FEGS 3 
3s on BHA & 
3634 490 355 218M -0246 18-7859 25161 4331 4 Ap 5 ‘81 
3536 491 356 18M -2834 7°8939 21319 aga 2 2 Mr 26 :18 
3536 492 357 18M 5422 265328 19452 4363 1Ap MW ‘07 
3537 493 358 17M *8009 15-6411 156094364 5 Ap 2 -44 
3538 494 359 18M -0597 4:7494 11:766 43876 2 Mr 22 +81 
3539 495 360 18M -3184 233882 99004887 1 Ap 10 <7h 
3540 496 361 18M 5772 124955 60574391 6 Mr 31 :07 
3641 497 362 17M °8359 1:6048 22144402 3 Mr 19 44 
3542 498 363 18M +0947 20-2437 0°347441 4 2 Ap 70 °34 
3543 499 364 18M -3535 93520 24-059 4425 6 Mr 270 :70 
3544 500 365 18M 6122 279909 22:192 448 6 5 Ap 15 -60 
3545 501 366 17M $710 17-0992 183504447 2Ap 3 -97 
3546 502 367 18M -1297 62075 14507 4452 7 Mr 24° -34 
3547 503 368 18M ‘3885 24-8464 12640 4463 6 Ap.12 -23 
3548 504 369 18M -6472 13-9547 87974474 3 Ap 1 -60 
3549 505 370 17M -9060 30630 4955 4485 7Mr 20 -:97 
3550 506 371 18M -1648 21-7018 30884497 6 Ap 8 87 
3551 507 372 18M -4235 10°8102 26800 450 1 4 Mr 29° -23 
3652 508 373 18M -6823 29:°4491 24-933 451 2 { 1 Mr 18 -60 
3 Ap 17 -13 
3553 509 374 17M °9410 185574 21:090 4523 7 Ap 6&6 +50 
3554 510 375 18M ‘1998 76657 17°2484535 4 Mr 25 -86 
3655 611 376 18M °4585 26°3046 14:381 4546 3 Ap 13 ‘76 
3556 512 377 18M ‘7173 15-4128 115384557 ldAp 3 °+13 
3557 513 378 17M ‘9760 45211 76954561 5 Mr 22 -50 
3558 514 379 1SM -2348 23-1600 5°8294573 4 Ap 10 +39 
3559 515 380 18M ‘4936 12-2683 1:986 4584 1 Mr 30 -76 
3560 516 381 18M ‘7523 1:3766 25-698 4595 6 Mr 20 :33 
3561 517 382 18M -0111 20-0155 23-831 4606 6 Ap Teo 03 
3562 518 383 18M ‘2698 9-1238 19-988 4611 2 Mr 27e -39 
3563 519 384 18M °5286 27:7627 18121 4622 1 Ap 15 -29 
3564 520.385 18M -7873 16-8710 14-279 463 3 6 Ap 4 = ‘66 
3565 521 386 18M °0461 5-9793 10-436 4644 3 Mr 24 = -02 
3566 622 387 18M °3049 24-6182 85694656 1 Ap ll -92 
8567 523 388 18M 5636 13-7242 47264667 6 Ap 1 -29 
3568 524 389 18M '8224 2-S347 0-884 4671 3 Mr 21 -66 
3569 525 390 18M ‘0811 21-4737 265714682 2Ap 8 55 
3570 526 391 18M -3399 105826 22-729 469 4 6 Mr 280 -92 
3571 527 392 18M ‘5986 29-2209 20-862 470 5 4 Mr 180 -29 
rc Ap 16 +82 
3572 528 393 18M -8674 18-3292 170194716 3 Ap 6 -19 
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Week-day 
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CRYO ED ANS GAw STonw wom 
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TABLE X 


4+ 8859176 + 118°12235 
+ 5928 + 7904 — 
Sravana Bhadrapada 
— me i 
s g 3 
i, 3 33 
ay 
=) ° 
Sa AS ae 
2J1 3 40 8 Au 
6Je 22 ‘77 (1 Jl 22 
2 Au 200 °83_ 
5 Jl 11 ‘67 7 Au 1000-20 
3Je 30 ‘03 431 29 56 
1Jl 18 °93 3 Au 17 +42 
6Jl 8 ‘30 7 Au 6 8 
3Je 27 °66 5Jl 27 +20 
2J1 15 +56 4 Au l4 09 | 
6Jl1 4 -93 lAu 3 46} 
4Je 24 ‘30 (5 Jl 23 83) 
7 Au 22 el 
3J1 13 #19 4 Aull -72 
731 1 ‘3€ 2d 31o -09 
4Je 20 -93 TAu 1s -99 
6 Jl 200 -46 Ss 
3 Jl 900°83 5 Au 8 -36 
1Je 298 -19 2dl 28 +7 
7Ji 17 +09 1 Au 15 62) 
4Jl1 6 +46 5 Au 4.) -99 
lJe 2 ‘82 331 2% 86 
751 14 -72 2Au 13 -% 
5Ji 3 089 6 Aun 1 
2Je 22 +46 (3 Jl 21 -99 
5 Au 200 -b2 
1Jl 11 +35 “2 Au 9@ -88 
6 Je 300 ‘72 7Jl 300 -2 
4J1 18 -62 6 Au 17 “bt 
Jl 7% 899 An See 
6Je 27 -35 751 26 SBI 
5 Jl 16 +25 6 Au 14 78! 
223i 4 62 4Au 9 ee 
6Je 23 -98 (1 Jl 23 Bor 
3 Au 22-05! 
5 Jl 12 -88 7 Au llo 41) 
3J1 2 2% £351 fio me 
7 Je 20 -62 3 Au 18° -§8 
2 Jl 2080-15 
6 Jl 9e -51 1lAu 8 04) 
3Je 28 -88 5 Jl 28 41 
2Ji 17 -78 #4 Au 16 ‘Si) 
7J1 6 +165 LAu 4 68 
4Je 25 51 6 J1 25 +04) 
3Jl lt -41 4 Au 12 94) 
7Jl 3 “% 3S An Bee 


a Siddhanta. 
+ 147°65293 + 177-18353 + 206°71411 + 23624470 + 265°77529 + 2953 } +324°83647 
+. Bb 20508 +354: 36705 
$+ 9°880 4+ 11856 4 13-832 + 15°808 + 17°784 4+ 19°760 4+ 21:736 
4+ 23-712 
— Kartika Margasira Pausha A.D. Magha i A.D. Phalguna Chaitra. 
> ia al on) cal pb — 
f a 8 ¢ 62 a 8 P= I os =| o s 
mee « FHA &£ PRS cee AE Peo: &2:4 @£2%@a 2s 
Ms 
5 Au 310 +46 68 29@ -99 10 29 52 3N 28 -05 4D 27 58 34 6 Jr 26 -12 7F 2400 ‘65 
PB 19 ‘36 56O 18 :89 pathy: 42° 1D 16 os SB 8 oe 16 «48 5 F 1400-01 6 Mr 15 ‘54 
we 8 73 #30 8 9 4N 6 -79 6D 6 .32 86 7dr 4 °85 2F 30 38 3Mr 3-91 
5 Au 28 09 78 2% 62 20 2 ‘16 3N 24 .69 5D 240 -22 37 6 Jr 22 -:7% iF 21 -28 
ts 15 °99 60 6 “53> 2 Mh +05 2D is 38° 88 43r 12 «+11 5F 10 7 Mr 12 +18 
— 6 36 #30 4 89 GN 38 -42 6D 20-95 39 13r 1 «48 3 Jr 31 -01 4 Mr 1 -54 
an 95° °73 #18 2 26. 20 23 -:79 4N 92 «32 5D 21 ‘8 40 7Jr 20 -38 | ee te | 
oe 12 = -62 70 12 -15 PR iO 6-68) 32D «(10 6 22° Sa tae SCH 6 ¥° 7 = Se RCO RE 
me 1 99 #=%£4£0 10 62 60 31 05 7N 29 -58 2D 29 ‘11 42 3dr 27 -64 5 F 2 +17 
LS 2000°39 30 20 -42 im 66 35 66D lS 648 - BS 1 dr 17° «(01 2F 1 -h4 4 Mr 17 -07 
6S 10 -°26 O° Ogee se 8S 32 8p UF. eS RE Te GCS 6F 40 ‘91 1Mr 5 -44 
man 99 +62 56S 28 +165 60 27 -68 1N 2% -21 2D 25 -74 46 4 Jr 240 38 GR 82° -a1 
es 17 -52 40 (17 = 5N % 58 7D 15 -11 46 1 Jr 1300-64 3F 12 F-41373 
6S 6 89 10 6 42 a 4) 6 4D 4 ER ST 6 tr hl U3CO 78-3. ee 9Mr 3 07 
A Au 27 ‘25 5S 2 78 T0 8 +32 1N 230 -85 3D 23 -38 48 4 Jr 21 -91 6F 20 44 
Se 14 °16 40 13 -68 So te) 2 7D 12 "74 QO 9 Sr 10 ~~ -27 3F 8 6 Mr 10. -34 
78 #83 «52 20 3 05 SM “fo 56 5p 1 21 6D 30 ‘64 60 1 Jr 29 ‘17 OF 27 +70 
4 Au 23 ‘89 68 2 42 TO 21 -95 2N 2 -48 4D 20 ‘O01 51 5 Jr 18 54 98 17 -07 
38 lo -78 5O ll ‘31 6N 9 © 1p 9 °38 6@ 2dr 7 ‘91 4F 6 -44 6 Mr 69 ‘97 
ZAu 310 15 28S 29 ‘68 40 29 -9:1 5N 27 ‘74 7D 27 -27 63 1 Jr 2B 80 3 F 240 -33 
78 19 ‘05 10 18 68 3N 17 -11 4D 16 #64 S& 6 Jr 15 -17 7F 13 #-7%0 O9Mr il -23 
48 a 60 7. 72 Ss 46 2D =«6~— OL UBS Bar 40 «(G4 5F 3 07 6 Mr 4. ‘60 
PAu 28 -78 #=+$38 27 31 40 26 -84 6N 2 °-37 7D 20 :90 56 2Jr 23 <44 3F 21 -97 
78 15 -68 20 1 -21 S818 +74 6D 130 27 ST 6 de 11 -80 1F 106 +33 2Mr 11-86 
6S 5 05 80° 4: SR 7n SS IE 2D «6 fe tt BB Ae 117 5 Jr 30 ‘70 7 Mr 1 <23 
2Au 2 °4i 38S 23 +94 &56O 330 48 7N 22 -01 1D 21 +64 698 3 Jr 20 +07 4F 18 60 
18 13-31 30 1960:84 4N Wl -37 5D 10 990 60 7JIJr 9 -43 ly -Y- a 3 Mr 8 <50 
68 1 -68 70 - % “4 10 30 -74 3N 29 ‘27 4D 28 -80 61 6 Jr 27 ‘33 7F 25 -86 
48 20@ °58 60 20 -2l 7N #18 «+64 2D «(18 «617 6B BIr 16 -70 56 F 160 ‘23 6 Mr l6ée -76 
—_——— 86 $0 9 47. 6H 8 080 6D 7 8.68 aide 6 07 2F 40 ‘60 4 Mr 6 <13 
6 Au 30 -31 783 28 84 20 28 -37 3N 26 ‘90 5D 26 -43 64 6 Jr 20 +96 1F 23. -49 
_ a ae 7 60 16 «74 IN 15 -27 2D 14 ‘80 65 4 Jr 130 -33 5F 11°86 7 Mr 13-39 
me 6 68 =%40 6 411 8 364 7D. 40.519 80.40% 3 .-0 2 Ff —-t<- 4 Mr 2 -% 
6 Au 26 -94 ist’ Pe ae 30 2 00 4N 230 ‘53 6D 23 06 67 7 Jr 21 -60 2PY 20 --18 
68 14 -84 70 4 ‘87 1N 12e0:99 3D 12 ‘438 68 4 Jr 10 ‘96 6F 9 -49 1 Mr 10-02 
- 3 6°21 40 2 «% 6N le -27 7N 30 ‘80 2D 30 -33 69 33Ir 28 -86 5F 27 -31 
Au 23 -57 28 220 10 30 2Qle -64 5N 20 ‘17 6D 19 -70 70 1dr 18 -23 oF 16 -%6 
68 110 °47 10° = enh 8 68 4D «9 «6-06 TH Ob Ir CUTCO KD 7F¥ 6 ‘18 1 Mr 70 ‘66 
3 Au 310 -84 568 32 ‘87 60 29 ‘99 1N 28 ‘43 2D 27 -96 782 4J3r 26 -49 6F 2 -02 


Com. 
mence- 


Kaliyuga 
Vikrama Era. 
Saka Era. 


= 


Month and 


3573 529 394 18M - 


3574 530 395 18M - 
3575 531 396 18M - 


3576 532 397 18M ° 


3577 533 398 18M - 
3578 534 399 18M . 
3579 535 400 18M - 


3580 536 401 18M . 
3581 537 402 18M . 


3582 538 403 18M - 
3583 539 404 18M - 


3584 540 405 18M ° 


3585 541 406 18M ° 
3586 542 407 18M ° 
3587 543 408 18M - 


8588 544 409 18M 


3590 546 411 18M 
3591 547 412 18M 
3592 548 413 19M 


8593 549 414 18M 
8594 550 41% 18M 
3695 551 416 18M 


8596 552 417 19M 
8597 553 418 18M 
3598 554 419 18M 


3599 555 420 18M 
3600 556 421 19M 


3601 557 422 18M - 
3602 558 423 18M - 
3603 559 424 18M - 


3604 560 425 19M - 
3605 561 426 18M - 
3606 562 427 18M - 


3607 563 428 18M - 
3608 564 429 19M - 


3609 565 430 18M - 
3610 566 431 18M - 
3611 567 432 18M - 


day A.D. 
Fraction of 


ment of 
Solar 


o 
e 


"9975 
3889 545 410 18M - 


2563 


*5150 
7738 
"0325 


°2913 
*5500 
"8088 


0675 
3263 
*5851 


*8438 
*1026 


8785 


6545 


F d _@’s Anom col.6 + 29°53059 + 69°06117 + 8859176 
° Ep ; 
FS s $(’s Anomcol.7 + 1-976 + 3-952 + 56°928 
. k 
poi % Waisakha § Jyeshta Ashada Sravana 
-_ im > 
S & A.D... 
a. fee e 
2 Pa a Pm cal ay Pm 
5 a8 g 4 g 3 gs 4 
A . e 3 4 ad ¢ uw Bus 
ob Fst > 2 88 Poe. SB eb ps SE FS 
<< es 8 ££ eS A £ FSA RB EAD 
7-4375 13176 272 7 #7 Mr 25 ‘36 2 Ap 24 ‘08 3 My 23 -61 5 Je 22 
26-0763 11310473 2 6 Ap 13 ‘45 7My12 ‘98 2Je ll ‘51 4 Jl lilo 
15-1846 7467474 3 3 Ap 2 ‘82 5 My 2 ‘85 6 My 31 -88 1Je 300 
42999 3694475 4 1 Mr 23 +18 2 Ap 21 ‘72 (4 My 21 -25 7J1 19 
- {5 Je 1900 -78— 
22-9318 1757476 5 7Ap10 ‘08 1My 90 ‘61 3Je 8 -14 431 7 
120401 25-469 477 7 4 Mr 30 -46 5 Ap 280 ‘98 7My 28 ‘51 2 Je 27 
11484 21627478 1 1 Mr 19 °82 (3 Ap 180 °35 6Je 16 ‘41 7d1 165 
4 My 17. ‘88 
19-7873 19760479 2 7Ap Te ‘71 2My 7 ‘24 3Je 5 *78 5Jl 5 
88956 15917 480 3 6 Mr 27 ‘08 6 Ap 25 -61 1 My 2 -14 2Je 23 
27-5345 14080484 5 B8Ap 14 ‘98 5 My 14 ‘61 7Je 13 +04 131 12 
16-6428 10208 482 6 1Ap 4 °35 2My 3 -88 4Je 2 -41 591 1 
57511 6363 483 7 5 Mr 24 ‘71 7 Ap 23 +24 1 My 22 -77 ff 2 og 
24-3900 4498484 1 4 Ap 11 61 5 My ll ‘14 7Je 90 67 21 9 
13-4983 0655485 3 1 Mr 31 ‘98 3 Ap 30 ‘51 5 My 300 -04 6 Je 28 
2°6061 24367486 4 6 Mr 21 ‘34 (7 Ap 19 ‘88 3Je 17 ‘94 5 Jl 17 
2 My lSe -41 
21-2455 22500487 5 6 Ap 90 ‘24 6 My 8e :77 lJe 7 -30 2J1 6 
10-3538 18658488 6 2 Mr 28e0°61 4 Ap 27 ‘14 5 My 26 -67 7 Je 2% 
28-9927 16791489 1 1Ap 1 +51 3My 16 -04 4Je 14 ‘+57 631 14 
181010 12948490 2 65 Ap 5 ‘87 7My 5 +40 1lJe 3 -94 341 3 
7-2092 9105 491 3 3 Mr 26 ‘24 4 Ap 24 -77 6 My 24 -30 7Je 22 
25-8481 7239492 4 2Ap 13 ‘14 3 My 12 +67 5 Je tl +20 6J1 100 
14-9564 3396493 6 6 Ap 2 ‘51 1 My 2 -O4 2 My 31 ‘57 4 Je 300 
4-0647 27-108 494 7 3 Mr 22 -87 5 Ap 21 -40 (6 My 200 -93 81 19 
, 1Je 1fe -46 
22-7036 26241495 1 2Ap 10 ‘77 4 My 100 -30 5 Je 8 -83 7Jl 8 
11-8119 21-398 496 2 7Mr 30 ‘14 1 Ap 280 ‘67 3 My 28 -20 4 Je 26 
0-9202 17556 497 4 4 Mr 19 ‘50 (6 Ap 18 -04 2Je 16 ‘10 3J1 15 
7 My 17 +57 
195591 15689 4298 5 3Ap 7 +40 4 My 6 +93 GJe 5 46 751 4 
8-6674 11846 499 6 7 Mr 27 °77 2 Ap 26 +30 3 My 25 -83 5 Je 24 
ARYA SIDDHANTA FROM 500 A.D. TO 999 A.D. 
3611 27:28318 9612500 7 6 Ap 14 ‘65 1 My 14 +18 2Je 12 “71 491 12 
6198 1639162 5770601 2 4 Ap 4 -02 6 My 3 +54 7Je 2 O8 151 1 
550004 1:928 502 3 1 Mr 24 °38 2 Ap 22 ‘91 (4 My 22 +44 7 Jl 200 
5 Je 200 :97 
1371 2413907 0-062 508 4 7 Ap 12 ‘28 1My 11 ‘81 3Je 10e0'34 4 Jl 9 
3958 1324761 23-774 504 5 4 Mr 31 ‘65 6 Ap 30 ‘18 7My 29 -71 2Je 28 
2:35594 19-932 605 7 2 Mr 21 -01 (3 Ap 199 4 6 Je 17 ‘61 191 17 
5 My 19e :07 
9132 2099497 18066 506 1 7 Ap 8 ‘91 2My 8 44 3Je 6 ‘97 BJl 6 
1719 10:10341 14-224 607 2 65 Mr 290 -28 6 Ap 27 ‘81 1 My 27 -34 2Je 25 
4305 28-74242 12357 508 3 4 Ap 16 ‘18 5 My 15 ‘71 7Je 14 -24 1J1 18 
6892 17-85086 8515 509 5 1Ap 5 ‘64 3 My 5 ‘07 4Je 3 60 6Jl 8 
9479 6:95930 4673610 6 6 Mr 25 -91 7 Ap 24 +44 1 My 23 ~ 3 Je 22 
5 Jl 220 


N.B.—For Surya Siddhants figures for A.D. 500 to A.D. 9899 see pages 76—79 below. 


TABLE 
11812935 
+ 7904 
Bhadrapada — 
“ ?— 
g & g 
Ss uw @ 
3 88 > wy 
tal - 
Fess @ 
14 (6 Jl 21 68) 
1 Au. 208 °21 | 
04 6 Au- 9 “7 
“41 9 Jl 39° 3 
*31 %1Au 17 °884 
67 GAu 6 “B0} 
04 3 J] 26 BET 
94. 2Au 14 ‘47° 
*31 6 Au 3 “84} 
67 491 23 20} 
*b7 3 Au 11e0°'10! 
94 7 J1 31o 47) 
20 6 Au 19 °87) 
“84 
20 3 An 7 ‘%8) 
7 131 28 em 
47 7 Au 16 “OO! 
83 4 Au 5 ‘36) 
20 LJ 24 cee 
10 7 Au 12 ‘63} 
47 5B Au 2 00! 
83 (2 Jl 220 36) 
3 Au 20e .89) 
‘73 1An 9 Ol 
10 5 Jl 29 °63) 
00 4 Au 17 °53) 
36 lAu 6 ‘89! 
"73 6 Jl 26 :26) 
‘63 5 Au 14 ‘1l) 
99 2Au 3 b2i 
36 6 J] 23 “891 
24 56 Au 100 ‘77° 
‘61 3 J1 3ie ‘40 
O 2 Au 19 ‘03° 
‘87 6 Au 8 “40 | 
24 $331 237 
14 2 Au 16 67) 
BO 7Au 5 :08 
87 451 25 01 
77 3 Au 12 = 
13 7 Au 10 ‘66 
50 6 Au 20 ‘56 
‘03 


. an 5 : . ~~ 


Surya Siddhanta. 
4+ 14765293 = _-:177-18853 =} «2068-71411 + 236-24470 4 265°77529 + 295*80588 { eres! 
4 9°880 + 11856" + 13-882 + 15-806 + 17784 + 19°760 } 4 eH 
Asvina Kartika Margasira Pausha A.D. Magha AD. Phaiguna  Chaitra 
3 2 4 2 a2 : 7 : s g 3 : 
Ls s 34 2 44 2424 z 12 3 4 8 gia 3 
[+ 2 2 aabeoe £85 » 8S 2 oe ea 2a mbm & 2 > 8 Gas SS 
° o Us ae eee. os (se - 3s ée = - #£ o 2 £ 
ao hs ER GS GEs 46 EER G& & es 4 ZA gc € a 4S 
me 66.) Ht 42S BT BN 16 «| 80 7D 16..-38 WW 1dr 140 “86 8F 13 +89 4 Mr 14 «99 
268 8 20 410.9 €8 3N 6 64D 6 “7% Fa 6J3r 400°:23 7F 2 -76 2Mr 4 -99 
ef Au 28 +47 68 27 -0 70 2 -532N 2 -06 3D 20 59 75 O65d3r 23 -12 6F 21 +g 
88S 16 °37 40 15 -90 6N 14 +483 7D 1380 96 76 2dr 12 49 4F 11 -02 5 Mr ll 55 
a @ 8% 820. 4@ 87 3N 2 -80858D 2..-38 6D 31 ‘86 77 1dr 30 -39 2F 28 99 
5B Au 25 ‘10 68 23 ‘63 10 280 -162N 21 -69 4D 21 ‘32 78 6d5r.19 -77F 18 -99 
SS 13 00 6560 190 863 7N 11 061D 10 89 =%TO 3dr 9 -12 4F 7 +65 6Mr 9 «18 
me. 2 37 30 te 90 40 31 -43.5N 2 +06 7D 29 49 80 2dr 28 -02 83F 260 -5E 
. Au oy ‘78 10 19 +80 3N 18 -33 4D 17 -8 814 6Jr 16 ‘39 7F 140 -92 2Mr 16 45 
78 O@ *26 
— .) 2 £059.76 7N. 7 €9-3.D 97-92 82 j33r 58 % 5F 40 -28 6 Mr 56 -89 
2Au 30 ‘00 38 28 ‘+53 560 28 -06 6N 26 <B9 1D 2 -12 88 2dr 24 -6 4F 28 38 
78 17 :90 20 17 +43 3N 15 -:965D 160 49 S& 74Jr l4e 02 1F 12 +55 3 Mr 13 -098 
— 6 SlCr EC Re 8 IN 4 82 8D. Bo 6. BS UA Jy «6288 6 Jr 31 +92 7 Mr 2 -4% 
2Au 26 ‘63 485 2 +16 50 24 69 7N 2300-22 1D 22 -% S86 38Jr 21 28 4F 19 -91 
7S 14 63 80° 14 6 4N 120 69 6D 12 #-12 87 @dr 10 6 2F 9 -18 3Mr 10 -¥ 
Se 3 © 70 243 1N Ile 963D 1 -49 5D 31 ‘02 88 6dr 29 +5 1F 28 -08 
3 Au 23 -26 is S s3io "789 7N- 19 -8 Pausha 2D 19 °38 89 39r 17 a > F 16 +45 
60 21 °32 Kshaya 6 Mr 170 ‘98 
28 1lleo 16 30 10 69 5N 9 -22 6D 8 ‘+% 90 1dr 7 -28 2F 6 -81 4 Mr je +94 
6 Au 31 ‘+53 18 30 06 20 29 +59 4N 28 +12 5D 27 €5 94 @7Jr 20:18 1F 24 
SS 19 -42 60 18 -96 1N 17 -44983D 17 402 98 4/Jr 150 ‘55 6F 14 -08 7Mri4 6) 
me 7 7 £40 7 92 56N 6 87D 68 °-38 #%O8 143r 300°91 3F 2 -44 4 Mr 8 098 
7 Au 28 ‘146 18S 26 69 30 26 -:22 4N 24 <5 6D 2 -28 SE id: 22 -21 39F gi = 
—e 636606 TOC! 16—~C CON 140-12 BD «13 ~-O6lCOGC‘<iKC Ir «Ck 8 6F 10 -71 1Mri12~ -94 
ee eS a eS ae oe ee er ee a oe) en | 4Jr 31 -08 5F 29 6} 
7 Au 24 ‘79 28S 23 -:32 30 22e0°35 5N 21 ‘38 6D 20 -91 OT I1dJr 19 +44 2h 17 -9F 
—e 68S) AO ree et 8 N 10 (U6 AD UO 8BlCUOB Ch Cr C8 7F 7 +384 1™Mr 80 ‘87 
48 90 06 50 1 6870 S11 «6:12 :1N SB oO 3D 29 -:18 998 4Jr 27 -71 6F 260 24 
1 Au 220 +42 40 20 ‘48 6N 19 ‘01 7D 18 ‘54 600 2dr 17 :06 8 F 1500:'59 5 Mr 16 -12 
28 20 -% 
78 9 3210 8 -8 3N 7 -2%64D 6 ‘89 O4 Gr 58 42 7¥ 3 #-95 2Mr 6B -48 
4Au 29 ‘67 68 28 +20 70 27 ‘73 2N 26 ‘26 3D 20 79 O2 5Jr 24 +32 6F 22 +8 
38 17 66 60 17 ‘10 6N 15 +6831D 160-16 OS 2dr 13 69 4F 12 -22 6 Mr 18 °75 
78 6 9 20 6 -43N 4 995D 40 52 O42 7I5r 8 -05 1F 1 ‘58 3Mr 2 ‘12 
hAu 26 30 68 24 +88 10 24 ‘86 2N 22 ‘89 4D 22 -492 O06 53r 20 +95 7F 19 48 
28 4 2 60 180 73 7N 12 ‘21D iit i-7 O68 33r 10 -83 4F 8 +79 6 Mr 10 -88 
is 3 66 30 % 09 4N Ile 626D 1 16 7D 30 69 OF 2O3r 29 29 3F 27 -% 
6 Au 23 +93 i 8 220 46 3N 2 625D 20—= ‘05 Magha os if Jr 18 %8 2Mri17 62 
20 21 99 Kshaya. ioe AV.. *20 
8 i100 8 60 10#806%7N 8 99 9D 8 ‘42 O98 35r 6 -9% 5F 60 ‘48 7Mr 7 -Ol 
SAu Zle 20 328 2 +73 60 29 -266N 27 ‘79 1D 27 ‘82 40 2dr 260 8 4F 24 ‘38 
is 19 08 20 18 #62 4N 17 ‘165pD WU ‘68 114 7 Jr 160 ‘22 1F 18 ‘75 3 Mr 16 -98 


ca 4 
Com- Db 9 i 
mence- ky = g 
m8 ment of 3 B q 
— ee Solar Z Si, 
ooo g Year A= 2 a 
Aw | I g A A.D. ~, 
4 § id ° ed ° 
a ct. s a rd a 
> Gg ° EB = 3 
Q ; 
oe =sa o g ad 
sige & ) g 

a 5a im | 
5 Co Ss 2 < = 

"eh 


3612 568 433 19M 
3618 569 434 18M 
3614 570 435 18M 


3615 571 436 18M 
3616 572 437 19M 
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* In this year A.D. 1752, the New Style was introduced by an Act of the British Parliament and 11 days were dropped out, 
is, the next day after Wednesday, 2 September 1762 was declared to be Thursday, 14 September 1762. Hence the New-Moon 
ter 28 August 1762 which would ordinarily have occurred on 26 September 1762 actually occurred on 8 October 1752. 
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Distance of Sun from the Moon’s Node at the Commencement of each Solar Year. 
INCREASE FOR CENTURIES. 


Christian Kaliyuga. Days. Christian Kaliyuga. Days. 
Era. Era. 

B.C, 1 3101 62°91 \ Modern figures 1000 4101 15927 | 
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300 3401 109°18 Surya Siddhanta). 1300 4401 29°63 
400 3501 65°68 { 1400 4501 159°97 
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900 4001 27°59 J {( 1900 56001 120-62 
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The Canons of Eclipses. 
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Distance of Sun from the Moon’s Node at the Commencement of each Solar Year. 
vor Opp YEARS. INCREASE FOR Opp YEArRs. 
Yr. Increase. Yr. Increase. Yr. Increase. Yr. Increase. Yr. Increase. Yr. Increase. Yr. Increase. Yr. Increase. Yr. Iner. 
days. days. days. days. days. days. days. days, days. 


41 3166 21 4469 31 5772 4&1 1075 S141 8378 Gi 9681 71 10984 84 12286 914 135-89 
12 6030 22 6333 32 76°35 42 8938 62 10241 G2 11544 72 12847 82 14150 92 154-53 
18 6493 23 81:96 33 9499 43 10801 63 12105 63 13407 73 14710 83 16013 93 17316 
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The Canons of Eclipses. 


A Lunar Eclipse is certain if from Node is between 0 and 10°052 or between 163°260 and 173312 days. 
Pe " doubtful © ’ " "9 10°225 4, 15°345 - 163-087 ,, 159-967 
i ma impossible 4, ® 13618 ,, 169°794 days. 
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TABLE XI. LONGEST INTE 


Names of Nakshatras. 


Revati 
Asvini 
Bharani 
Krittika 
Rohini 


Mrigasira ae 
Ardhra a 
Punarvasu 

Pushya : 
Aslesha A 
Magha abd 
Purna Phalguni 
Uttara Phalguni 
Hasta Bee 
Chittra - 


Svati ... “ide 
Visakha Hi. 
Anuradha vee 
Jyeshtha 
MGIA. ce 


Purva Ashada 

Uttara Ashada 
Sravana 

Sravishta or Danishta 
Satabhisaj or Sataraka 


Purva Bhadrapada 
Uttara oe 
Revati 


Names of Yogas. 
Vaidhriti 
Vishkama 
Pri... 
Ayushmat 
Saubhagya 


Sobhana 
Atiganda 
Sukarman 
Dhriti 
Sula 


Ganda a 
Vriddhi 

Dhruva 

Vyaghata 
Harshana 


Vajra 7 
Siddhi 

Vyatipata 

Variyas =e 
Parigha sh 


Siva ... 
Siddha 
Sadhya 
Subha 
Sukla 


Brahman 
Indra ,.. 
Vaidbriti 
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I 
Ordinarily 
Vaisakha 


OONAHH WONT 


0°1624 
1°1743 
2°1862 
3°1981 
42100 


5°2219 
6° 2338 
72458 
82577 
9°2696 


.-- 10 1092815 
woe 24 F-29034 


. 12 12°3053 
. 13 13°3172 
. 14 14°3292 


- 15 15°3411 
- 16 16°3530 
» 17 173649 
. 18 18°3768 


. 19 19°3887 


. 20 20°4006 
. 214 21°4126 
. 22 22 4245 
» 23 23°4364 


. 24 24-4483 


dS 
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OONHOGH WWN- 


. 10 


25 25°4602 


- 26 26°4721 


27 27°4840 
1 284960 
2 29°5079 


03021 
1:2436 
2°1851 
3°1266 
4°0681 


5.0096 
59511 
6°8926 
78341 
8°7755 


9°7170 


we 14 10°6585 


... 42 11°6000 


13 12°5415 
14 13-4830 


. 15 14°4245 
.- 16 15°3660 


17 16°3075 


18 17:2449 


... 19 181904 


.. 20 19-1319 
«.. 21 20:0784 
«. 22 21:0149 
... 23 21°9564 

. 24 22:8979 


25 23-8394 
26 24°7809 
27 25-7224 
1 26-6638 
2 27°6053 
3 285468 
4 29-4883 


Order 
II 
Ordinarily 
Jyeshta 


onMn NWAUMHaw 
~ 
fo] 
bo 
rs 
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10 
11 
12 10°0964 


13 11:1083 
14 1271202 
15 13°1322 
16 141441 
17 15°1567 


18 16:1679 
19 17-1798 
20 18:1917 
21 19°2036 
22 20°2156 


23 21:2275 
24 24-2394 
25 23°2513 
26 24-2632 
27 25°2751 


1 26:2870 
2 27°2990 
‘3 28°3109 
4 29°3228 


5 0°8992 
6 1°8407 
7 2°7822 
8 3°7237 
9 4°6652 


56067 
6°5482 
74896 
84311 
9°3726 


15 10°3141 
16 11°2556 
17 12°1971 
18 13°1386 
19 14-0800 


20 15:0216 
21 15°9630 
22 16°9045 
23 17°8460 
24 187875 


25 19°7290 
26 20°6705 
27 21°6120 
1 22°5535 
2 23°4950 


NAKSHATRAS. 


Order 
Til 
Ordinarily 
Ashada 


15 10°9232 
16 11°9352 
17 12°9471 
18 13°9590 
19 14:9709 


20 15-9828 
21 16-9947 
22, 18-0066 
23 19-0186 
24 20-0305 


25 21:0424 
26 22-0543 
27 23-0662 
1 240781 
2 25°0900 


19 9:9697 
20 10°9112 
21 11°8527 
22 12:7942 
23 13°7357 


24 14°6771 
25 15°6186 
26 16°5601 
27 17:5016 

1 184431 


‘8750 
10 26°9165 
11 27°8580 
12 28°7995 
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Ordinarily 
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o> 
_ 
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17 10°7382 
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19 12°7620 
20 13°7739 
21 14°7858 


22 15°7977 
23 16:°S096 
24 17°8216 
25 18°8335 
26 198454 


27 20°8573 
1 21-8692 
2 22°S811 
3 23-3930 
4 24-9050 


5 25°9169 
6 26:9288 
T 27-9407 
8 28°9526 


49178 
5°8593 
6-3008 
77423 
86838 


9°6253 
10°5668 
11:°5083 
12°4498 
13°3912 


23 
24 
25 
26 
27 


4 14°3327 
2 15°2742 
3 16°2157 
4 17°1572 
5 18°09687 


6 19-0402 
7 19-9817 
8 20:9232 
9 21-8647 
10 22:°s061 


11 23°7476 
12 24:6891 
13 25-6306 
14 26:5721 
15 27°5136 
16 28-4551 
17 29°3966 


Order 
Vv 
Ordinarily 
Bhadrapada 


9 0°4339 
10 1:4459 
411 2°4578 
12 3:4697 
13 4-4816 


14 
15 
16 
17 
18 


64935 
65054 
75173 
8°5292 
9°5412 


19 10°5531 
20 11-5650 
21 12°5769 
22 13-5588 
23 14°6007 


24 15°6126 
25 16°6246 
26 17°6365 
27 186484 

1 19-6603 


1 


4 10:2224 
2 11°1639 
3 12°10538 
4 13-0468 
5 13 9813 


6 14°9298 
7 15°8713 
8 16°8128 
9 17°7543 
10 18°6958 


14 19-6373 
12 20:5788 
13 21:5202 
44 24:4617 
15 23:4032 


16 24°3447 
17 25:2862 
18 26:2277 
19 27:1692 
20 28-1107 
21 29-0522 


Order 
VI. 
Ordinarily 
Asvina 


0°2489 
1:2608 
2°2727 
3°2846 
4°2965 


53084 
63203 
. 73323 
83442 
9°3561 


21 10-3680 
22 11°3799 
23 12-3918 
24 13-4037 
25 14°4156 


26 15-4276 
27 16°4395 
1 17-4514 
2 18°4633 
3 19°4752 


4 20°4871 
5 21-4990 
6 22-5110 
T 23°5229 
8 24°5348 


9 25°5467 
10 265586 
14 27-5705 
12 285824 


04631 
1°4046 
2°3460 
32875 
4°2290 


5°1705 
1 61120 
70535 
7°9950 
8° 9365 


2 
3 
4 
5 98780 
6 
7 
8 
9 


10 14:5854 
11 15°5269 
12 16°4684 
13 17°4099 
14 18°3514 


15 19:2929 
16 20-2343 
17 21-1758 
18 22°1173 
19 23-0588 


20 24:0003 
21 24°9418 
22 25°8533 
23 26°8248 
24 27:7663 
25 28°7078 


RVAL IN DAYS FROM NEW-MOON TO ENDING MOMEN’ : 
[The largest correction is—2°20890 for Nakshatr 


rder 
Vil 
Ordinarily 
Kartika 


1:0757 
2°0876 
3°0995 
41114 


5°1233 
6° 1353 
71472 
81591 
91710 


23 10°1829 
24 11°1948 
25 12-2067 
26 13-2187 
27 14°2306 


1 15-2425 
2 162544 
3 17°2663 
4 18°2782 
§ 192901 


6 20°3020 
T 21°3140 
8 22°3259 
9 23°3378 
10 24-3497 


11 253616 
12 26°3735 
13 27-3854 
14 28-3974 
15 29°4093 


0:1187 
1:0601 
2°0016 
2-9431 
3°8846 


4°8261 
5° 7676 
67091 
76506 
85921 


CONOHOGe WHR 


9 95335 
10 10-4750 
14 11°4165 
12 12°3580 
13 13°2995 


14 14°2410 
15 15°1825 
16 16°1240 
17 17:0655 
18 18:0070 


19 15:9484 
20 19°8899 
21 20°8314 
22 21:°7729 
23 22.7144 


24 23°6559 
25 245974 
26 25°5389 
27 26°4804 
1 27-4219 
2 28°3633 
3 29°3048 


0-0638 


y 


rder 
VIlI 
Ordinaril 


= 
o>) 
tit 
ips) 
© 


a 
26 11-0097 _ 


he ee 


& Margas 


27 12:0217 — 


3] 


9 21-1289 
10 22-1408 
14 231527 
12 24-1646 


13 25°1765 


14 26°1884 


15 27-2004 | 
16 28°2123 © 


17 29-2242 


0°7157 
1-6572 
25987 
3°5402 
4-4817 


QI ih 


9 5 4232 
10 6°3647 
11 7:3062 
12 82477 
13 9°1891 


14 10°1306 
15 11°0721 
16 12°0136 
17 12:9551 
18 13°8966 


19 14°8381 
20 15°7796 
21 16°7211 
22 17°6625 
23 18°6040 


24 19°5455 
25 20°4870 
26. 21:4285 
27 22:3700 


1 13-0336 
2 14-0455 — 
0574 


:. ia 

i . 
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OF EACH NAKSHATRA AND YOGA 


and—4-11036 for Yogas.] | ANNUAL CORRECTION 
: NAKSHATRAS. s Argument :—Date of appearance of lst New-Moon in each 
P a a§ s Year < ing-to T. 
“ 2. ‘. 2. % Ba i >is oes olar Year according: to Table X. 
S$ uaa oO er] 98353 Onsen OECTA 
nae Mee Dee Dhaest Bross NAKSHATRAS. 
ze ge 6 £8 6 8s 6 “Oz 
& a _ 
5 5 oi” Ss pe Arg. Corrn. Arg. OCorrn. Arg. Corrn. Arg. Corrn. Arg. Corrn. 
18 07055 20 05204 22 0:3353 24 01503 27 0:9771 1 -07480 *O1 00075 -30 -02244 -59 -04413 -88 -06582 
19 17174 21 1:5323 23 1:3473 25 1:1622 1 1°9890 2 -14960 .02 -00150 °31 -02319 -6O -04488 -89 -06657 
2O 2-7293 22 25443 24 23592 26 21741 2 3-0009 3 -22440 °O3 ‘00224 -32 -02394 -61 -04563 -90 -06732 
21 37413 23 35562 25 33711 27 31860 3 4°0128 4 -29920 -O4 00299 *33 :02468 -62 -04638 -91 -06807 
22 47532 24 45682 26 43830 1 41979 4 65-0247 5 -37400 °O5 ‘00374 *34 -02543 -63 -04712 +92 -06RR2 
23 5°7651 25 5-5800 27 53949 2 52098 5 6:0367 6 -44880 °O6 -00449 +35 02618 -64 -04787 -93 -06956 
24 67770 26 65919 1 64068 3 62217 6 17-0486 7 52361 *OT ‘00524 +36 -02693 65 -04862 -94 -07031 
25 7:7889 27 76038 2 7:4187 4 7:2337 7 80605 8 -59841 °O8 .00598 +37 -02768 -66 -04937 -95 -07106 
26 88008 1 86157 3 84307 5& 82456 8 9:0724 9 -67321 *O9 -00673 +38 -02342 *67 -05012 -96 -07181 
27 98127 2 96297 A 94426 6 9:2575 9 10°0843 10 :74801 °10 -00748 *39 02917 *68 -05086 -97 -07256 
4 10°8247 3106396 6104545 710-2694 1011-0962 11 °82281 °11 -00823 -4O 02992 -69 -05161 +98 -07330 
211-8366 4116515 6114664 811:2813 14 12°1081 12 -89761 *12 -00898 -41 -03067 °70 -05236 +99 -07405 
312-3485 5126634 7124783 912:2932 12 13°1201 13 *97241 °13 °00972 +42 -03142 °71 -05311 
413-8604 6136753 813°4902 1013-3051 13 14°1320 14 104721 *14 -01047 -43 -03216 °72 -05386 
5 148728 714°6572 9145021 41114:3171 14 15-1439 15 1:12201 °15 -01122 -44 -03291 +73 «05460 
6 15-8842 8156991 10155141 12 15°3290 15 16°1558 16 1:19681 *16 °Q1197 -45 -03366 -74 -05535 
7168961 916-7111 11165260 13163409 16 17-1677 17 127161 *17 “01272 -46 03441 +75 -05610 
817-9081 1017-7230 12 17°5379 1417-3528 17 18-1796 18 134641 *18 -01346 °47 -03516 *76 -05685 
9189200 11187349 13185498 15183647 1819-1915 19 142121 °19 -01421 °48 -03590 +77 -05760 
10 19-9319 1219-7468 14195617 1619°3766 19 20-2035 20 1:49602 °20 -01496 -49 -03665 °78 -05834 
44 20°9438 1320°7587 15 20°5736 17 20°3885 20 21-2154 24 157082 21 -01571 -50 -03740 +79 -05909 
12 21:9557 14217706 1621°5855 18 21-4005 21 22-2273 QZ 164502 °22 °01646 °51 -03815 *BO -05984 
13 22:9676 15 22-7825 17 22:5975 19 22-4124 22 23-2392 23 172042 +23 -01720 +52 -03896 -84 -06059 
14 23-9795 16 23°7945 18 23°6094 20234243 23 24-2511 24179522 °24 01795 *53 +0364 -B2 -06134 
15 24-9915 17 244064 19 24-6213 21 24-4362 24 25-2630 25 1:87002 *25 ‘OJ870 *54 -04039 +83 -06208 
16 26-0034 18 25-8183 20 25-6332 22 25-4481 25 26-2749 26 194482 -26 01945 55 “04114 *84 -06283 
17 27-0153 19 268302 21 266451 23 26-4600 26 27-2869 27 201962 *27T -02020 .56 -04189 +85 -06358 
48 28-0272 2027-8421 22 27°6570 2427-4719 27 28-2988 28 2:09442 °28 :02094 .57 :04264 *86 -06433 
19 29:0391 21288540 2328-6689 25234839 14 29-3107 292-16922 29 -02169 .58 -04338 ‘87 ‘06508 
26 29°4958 
YOGAS. YOGAS. 
8 03713 12 00269 17 06240 214 02796 26 O-8767 ese ee ee oe a 
9 13128 13 09684 18 15655 22 12211 27 18182 1 eae ke ee ee ee 
See ns pat per =: Fem 2 0:27838 °O2 -00278 °*B1 -04315 °6O -08351 BC -12388 
10 22543 14 1:9099 19 25070 23 21626 1 27596 tad : 
are > mane = ne 3 0°41757 °O8 °00417 “32 -04454 °61 °08491 °9O -12527 
41 3 1958 15 2° S514 20 3°4485 24 by 1041 2 Fe! TOI 4 0°55676 *04 00557 ‘33 "04503 °*6 “0863 . 19Lee 
42 41373 16 37929 21 43900 25 40455 3 4-6426 jeitnde : 503 “GB “08630 “BE “S065 
5 0:69595 *OS -00696 *34 -04732 °63 -08769 *92 -12805 
43 50788 17 4°7344 22 53314 26 4:9870 4 55841 89514 *OB -COS8R °35 -04272 -Ga- , ‘ 
44 60203 18 56759 23 62729 27 5-928 6& 65256 6 083514 "OG “00835 "SS “04872 “GE “08008 -SR “1SP46 
Z get is d eo 7 0°97433 *O7 -00974 *36 -05011 *65 -09v47 -94 -13084 
15 69618 19 66173 24 72144 4 6°8700 6 77-4671 8 1°11352 08 -01113 “37 -05150 *66 ‘09186 - -1329% 
16 17-9032 20 75588 25 $1559 2 78115 7 84086 east Ge NGS BB Osisp “GT Oskae a 
47 88447 21 85003 26 90974 3 87530 8 93501 oe 5 gi llepine eee ae eee 
40 1'39190 10 -01392 *39 -05428 °68 -09465 -97 -13601 
418 97862 22 94418 27100389 4 96945 9 10°2916 fer ae nen cede : 
49 107277 23 103633 110-9804 510-6360 10 11-2330 £4 25SS0S Te hed “SO “05568 “6S “OO 
. - : oe ae 42.1°67028 +12 -01670 °414 -05707 °70 -09743 -99 -13780 
20 11-6692 24113248 2119219 GLLS775 14 12°1745 be et cate ha ee 
Pes seen ; rede: 13 1:80947 *43 °01809 "42 ‘05846 °*74 -09882 
21 126107 2512-2663 3128634 7125189 12 13-1160 TEE c bake tntck Masten 
92 13-5522 2613-2078 413-3048 8134604 13 14-0575 18 LOMBGS 7Ee eee SS “IGS “TR “1008 
r some pie ithe oe 15 208785 *15 ‘02088 °44 -06124 *73 -10161 
lille al elt fe fet Athi 16 222704 -416 -02227 *45 -06263 “74 -10300 
624 154352 1150907) =0 156878 10 15-3434 15 15-9405 47 2°36623 417 “02366 “46 -06103 °75 -10439 
26 163766 «92160322 7166293 1116-2849 16 168820 aeikad > Canie. alte ofuenie Anes 
a 607 OT » €.000- 18 250542 *418 *02505 °47 ‘06542 °76 °10578 
26 17-4181 3 16°9737 8175708 1217-2964 17 17°8235 6 ne NOkAR Ne ee 
O7 12596 417-9152 9185123 13181679 18 18-7650 19 2°64461 °19 *02645 *48 -06681 °77 °10798 
16°25 ' oem AS 2019 ters 20 2-78380 *20 .02784 °49 -06820 *78 -10851 
4192011 65188567 10194538 14191094 19 19°7065 - . sets ~En nan 
21426 «= 1YT9K2 «11 20-3953 1520-0509 20 20-6479 Of 905508 22s See oe COD “Th “10006 
395 22 306218 *22 -03063 *51 -07098 *8O -11135 
B210s11 7207397 12 21°3868 1620-9924 21 21-5894 -§ a 5 6 Gl tle al ee 
i 36 lp ot 23 3:20137 *23 -03201 *52 -07238 °B1 °11274 
422-0256 821-6812 13222783 1721-9338 22 22°5309 ae ie hee dbes oie 
22°96 08226227 14 23-21! 18 228763 23 23-4724 24 334056 ‘24 -03340 °53 -07377 *82 °11413 
5 22 9671 227 23°2197 vo fe ‘ 25 3-4 7979 "25 "03480 "54 ‘O7516 ‘83 *11553 
6230086 10275646 16524:1612 19238168 24 24°4139 = 3-G1R04 *@6 -03619 *BR 07655 *B4 +11692 
9948501 11245066 16261027 20 24-7h8% 25 24°3554 26 dp eg ‘ae ‘ wtp +4 bien MH seer 
cad date OT 37h! 13 o7 O3758 *B6 -07795 B85 ‘11531 
Bw 7915 12 264471 17 Wo4w42 2126900 26 26° 2969 28 380732 *2B 03897 “57 07034 86 -11970 
9 267430 i3 24 3KKG 18 26 Ws fy7 22 26°H413 27 27 2sh4 29 3651 *29 +0406 "58 ‘OHOT3 "BRT 1Y 109 
410 276745 «14973901 1927-0272 23 27582 4 281799 
414266160 16267716 2OdwHGRyY 24 285218 221214 
16 W214) 25 24055 
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Names of Nakshatras. 


Revati 


Asvini =< i ace 
Bharani ids oF 
Krittika (Zamil Kiruttigai) ... 

Rohini 3 


Mirgasira (Yamil Mirugasiram) Pre 
Ardhra (Tamil arudra or Tiruvadirai) 
Punarvasa oe see 

Pushya (Tamil Pusam) 

Aslesha (Tamil Ayilyam) 


Magha (Tamil Magham) 

Purva Phalguni (Jamil Puram) 

Uttara Phalguni (Zamil Uttiram) 
Hasta (Tamil Hastam) 

Chittra (Tamil Chittirai) 

Svati oa on 

Visakha (Tamil Visakam) 

Anuradha (Tamil Anusham) es 
Jyeshta (Tamil Kettai) von 
Mula (Zumil Mulam) sia 


Purva Ashada (Tamil Puralam) ve 
Utiara Ashala (Tamil Uttiradam) 
Sravana (Tamil Tiruvonam) ; 


Sravishta or Danishia (Zam Avittam) 
Satabhisaj or Sataraka (Zamil Sadayam) 
Purva Bhadrapada (Zami/ Purattadi) 
Uttara Bhadrapada (Zumi/ Uttirattadi) 
Re vaii ‘ia bed nee 


Names of Yogas. 


Vaidhrit* 

Vishkamba are 

Priti sre act — 
Ayushmat 

Saubhagya 

Sobhana 

Atiganda ... , 
Sukarman Kee 

Dhriti 

Sula 


Ganda 
Vridadhbi 
Dhruva 
Vyaghata ... 
Harshana 
Vajra 

Siddhi 
Vyatipata 
Variyas 
Parigha 


Siva 

Siddha 
Sadhya 
Subha 
Sukla 
Brahman ... 
Indra 
Vaidhriti -;.. 


i) 


OCBNIMHOHRWONHA 


ry 
CF} 
a=) 
i 
° 


SWHNHUOARWONR 


Ordinarily 


Vaisakha 


_ — I 
Ss 


bo 


a ae Oo OM en ln) 
- ew 
ve fon) 


COeAMOerhkWNWHOD 
bw 
a 


ee 


for] 
_ 
_— 


10 16 53 
11 17 36 
1218 19 
1319 2 
14 19 45 
15 20 28 
16 21 11 
17 21 54 
18 22 37 
19 23 19 


90.24 .2 
Q1 24 45 
22 25 28 
23 26-11 
24 26 54 
25 27 oT 
25 28 20 
27.29 2 
28 2) 46 
29 30 29 


12 32 29 
13 28 59 
1¢ 25 28 
15 21 58 
16 18 27 
17 14 56 
1811 26 


19 755 
20 4 24 
21 0 54 
21 97 23 
22 53 53 
23 50 22 
24 46 51 
25 43 21 
26 39 50 
27 36 19 
28 32 49 
29 29 18 


Order 


Ordinarily 


Jyeshta 


| 
=) 


wo 
= 


=K=ORBWOWE 


= land 
COU DM HOO SR 
a 


NOS Oo = ww He 
= £) OW © Ne 


19 12 13 
20 12 56 


21 13 39 
92 14 22 
2315 5 
M4 15 48 
25 16 30 
26 17 13 
27:17 56 
28 18 39 
29 19 22 


16 54 16 
17 50 46 
18 47 15 


19 43 44 
20 40 14 


9, Ordinarily 
4) 


NAKSHATRAS. 
iE Ordinarily 

6 Ashada 6 

IiI 
ad. g. p. 

5 04815 7 

6 14858 8 

7 2 49 41 9 

8 35023 10 

9.451 .7.. At 
10 55149 12 
11 65232 13 
12 75315 14 
13 85358 15 
14 95441 16 
15 105524 17 
16 1156 7 18 
17 125650 19 
18 135732 20 
19 145815 21 
20 155858 22 
21 165941 23 
22 18 024 24 
ao ie. 1 ft. BS 
24 2 150 26 
25 21 233 27 
26 22 316 1 
27 23 358 2 

1 24 4 41 3 

2 25 5 24 a 

os % 6 7 5 

4 27 650 6 

5 28 7 33 7 

6 2 816 8 

YOGAS. 

9 0 33 17 13 
10 1 29 47 14 
11 22616 15 
12 32246 16 
13 41915 17 
14 5 15 44 18 
16 €¢4@ ih. 46 
16 7 843 20 
17 8-512 21 
18 e149. 22 
19 95811 23 
20 105440 24 
21 #4115110 25 
22 124739 26 
23 1341 9 a7 
24 141038 1 
25 1537 7 2 
26 16 33 36 3 
27 1730 6 4 

1 18.26 35 5 

2 1923 6 6 

3 2019 34 qT 

4 2116 3 8 

5& 2212 33 9 

6 229 2 40 

GT 24 581 41 

8 32 are 

9 25 58 30 13 
10 265459 14 
44 275129 15 
12 284758 16 

17 


Sravana 


15 £7 52. 
16 £8 35 
17 49 18 
1850 1 
19 56 44 


20 51 26 
abba. 9 
22 52 52 
23 53 35 
2454 18 
25 55 1 
26 55 14 
27 56 27 
28 57 9 


11 30 30 


13 23 28 


27 30 49 
28 27 18 
29 23 48 


TABLE XI—A. LONGEST INTERVAL IN DAYS, GHATIKAS AND PALA 


The largest correction f 


Order 


Ordinarily — 
Bhadrapada # 


om) 


~ 
> oe 


CaHARARODRKO— 


oo 


OS SS db DO bb : 
=-KSSeZONSS 


32 28 


10 33 11 
11 33 54 
12 34 37 
13 35 20 
14 36 3 
15 36 45 
16 37 20. 
17 38 11 
18 38 54 
19 39 37 


20 40 20 

2141 3 
22 41 46 
23 42 29 
2443 2 
25 43 55 
26 44 37 
27 45 20 
2846 3 


oOo CONMKWSWRKO 
KtWionwpwaw wo > - 

oo NOwAaOrF ae + CO 
Pe BOSr Be Ot Be x Ny St bs 
ee er are | 


—T 
bo 
_ 


19 38 14 
20 34 44 
21 31 13 
22 27 42 
28 Qt 12 
24 20 41 
25 17 10 
26 13 40 
2710 & 
28 6 39 
29 3 8 


* 


5 


4 


DROODAMDOR WHKAOORONE O 


Semran worn Soaanon 


_— 
ye 


Ordinarily 


Asvina 


- 
— 


Cain Oe BPE” 
te 
SSSecrannoee 
Dm TEP wood 
WEeEAAKOXIMNWON: 


10 22 5 
11-22 48 
12 23 31 
13 24 13 
14 24 56 
15 25 39 
16 26 22 
17 27 5 
18 27 48 
19 28 31 


20 29 14 
21 29 56 
22 30 40 
23 31 23 
2432 5 
25 32 48 
26 33 31 
27 34 14 
28 34 57 


11 45 39 
1242 9 
13 38 38 
14 35 8 
15 31 37 
1628 6 


48 17 24 36 


1821 6 


19 17 34 
20 13 28 
21 10 33 
72 7 2 
23 3 32 
240 1 
24 56 41 
9hi3 0 
26 49 29 
97 46 bY 
28 42 28 


Order 


Ordinarily 


Kartika 


12 21 29 
13 17 58 
14 14 25 
15 10 57 
16 7 26 
17 3 56 
18 0 25 


18 56 54 
19 53 24 
20 49 5% 
21 46 23 
22 42 52 


29 16 17 


bs 
a 
ao) 
5 
° 


618 


COBNMSeSPWWe 
St Or St St Sr Sr St Sr 


2712 1 
2812 44 
29 13 27 


bo Stun or 
ib) or ie | 


3 54 
24 
21 63 
8 22 
4 52 
1 2i 


WOONAWIFNNK OO 
hm bee pO bo to Oo oS WO 
ee 


10 7 50 
11 4 20 
12 049 
12 57 18 
13 53 48 
14 50 17 
15 46 47 
16 43 16 
17 39 45 
18 36 14 


19 32 44 
20 29 13 
21 25 43 
22 22 12 
2% 18 41 
2415 11 
25 11 40 
26 810 
27 4 39 
7s i CS 
28 57 38 


BROCSIOSO RON 


= 


Pausha 


Ix 


~ 


NOTrkorwer Or 
a ae a a es a ee Sa 


gto 
Rho [Sohews 
bots GS 62 O° 


54: 
37 
20 

3 
9 48 46 


DS aS Se Se 


re a4 


10 49 29 
11 50 12 
12 50 55 
13 51 38 
14 52 20 


15 53 3. 


16 53 46 
17 54 29 
18 54 12 
19 55 55 


20 56 38 
2t 67 21 
22 58. 3 
93 58 46 
59 29 

0 12 

26 0 55 
5 

2 


21 


24 51 O 
25 47 29 
26 43 59 
27 40 28 
98 36 58 


Order 


Ordinarily 


Magha 


13 40 31 
14 41 14 
15 41 57 
16 42 40 
17 43 23 
18 44 6 
19 44 49 


20 45 31 
21 46 14 
22 46 57 
23 47 40 
24 48 23 
25 49 6 
26 49 49 
27 50 32 
28 51 14 


ie 
i) 
uo] 
i 
° 


Ordinarily 
Phalguna 


XI 


— 
~ 


CONRIKDMFKWNHOTF 
NNN NYNHNHWD DWI 
AawvmMrPwnNonmoroo. 


18 32 59 
19 33 42 


20 34 25 
21 35 8 
22 35 51 
23 36 34 
24 37 17 
25 38 O 
26 38 42 
27 39 25 
2840 8 


CONT AORWNE 


"ROM NEW-MOON TO ENDING MOMENT OF EACH. NAKSHATRA AND YOGA. 
Nakshatras is—2d., 12gh., 32p, and—4d, 6gh, 38p, for yogas. 

NAKSHATRAS. 
Ordinarily & Ordinarily 


Margasira E 


Chaitra, 
when no 
Adhbika 
Masam. 


XII 


~ 


CSENIMDNKHwSDK OD 
— i ee 


IQ 
SS 


bt hee es 
mW HOwc: 

Kwome pe 
RH awwnonPre-: 


19 22 36 


20 23 19 
2124 2 
22 24 45 
23 25 28 
24 26 10 
25 26 53 
26 27 36 
27 98 19 
28 99 2 
29 29 45 


Lain 

do SIS 89 MH wT 
(call cael coll dll. 
wae OKO 


eH 
Nm CO 


i) 


OONAORWN eT 


iS) 
o 


N 
OOO We J 
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Chaitra 


whenthere 


is Adhika 
Masam. 
XIII 


3 gr 
bo oS 
om 


Wo Ore bo 
Hm FO Cr bo © OD & 


| par ~ 
SCOOBNMEUBKRWHO = 
Or wWDONHKr OO 


a) 
i 


5 4 
12 62 
71 


10 17 30 
11 13 28 
12 10 28 
13 6 58 
14 3 27 
14 59 56 
15 56 26 
16 52 55 
17 49 25 
18 45 54 


19 42 23 


20 38 53 
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A.D. 


1840 
1841 
1842 
1843 
1844 


1845 
1846 
1847 
1848 
1849 


1850 
1851 
1852 
1853 
1854 


1855 
1856 
1857 
1858 
1859 


1860 
1861 
1862 
1863 
1864 


1865 
1866 
1867 
1868 
1869 


1870 
1871 
1872 
1873 
1874 


1875 
1876 
1877 
1878 
1879 


TABLE XII.-EPHEMERIS FOR BENGAL. 


Dates of Commencement of Bengal Solar Months, A. D. 1840 to A. D. 1929. 
2 i - 3 

=> o z= 2 & a oN 
a : £2 o Bag io 
Ce ee 3S RK ee ra) mo oe & oS te 
=> S a bes 5 | om > is < ° a 3 
of oe eae 42% ccis2 3 34. = 
BPE eY £2 Ee 84D 5 S g Ree £ 5:8 6 Soo oe 
Ce 6 6 eae 8 iS a a ge Bee = 
~~ SS See mw ov Foe - , ee ae sg 7" bat 
Ss S ¢ Sa ae > > © a a 2 ¢€ g Ss 3 
a Ss a £¢ 1@ & | ¢ s eo H | = ge .. ‘aaron A a a 
tN i) — s. 3 a a poe n BD e 5 a =) : Rn oD 

= kT *) ~s ZS oA $ fy a 30 e ot 2 Rk 2s > 3 = - pan 5 
8 > a 2 s > a a = 3 a 8 3 # n 8 a nm fs} s (sj & 
- > 4 eae +f © © 46 8 4 woe Ee = 
5 ‘ f 16 16 15 15 81 13 
13 “13: 13 Ib 14 t6 % 4 44 18. ita 1880 12 13 4 15 16 
12 138 14 15 16 16 16 15 14 42 18 11 13 1884 12 13 144 16 16 16 16 WH Ib 82 13 
19 13 14 «21 16 16°16 16 «6S «CS 18 «(11 «CS ee ee 16 16 16 17 16 15 83 13 
13 14 144 16 16 16 17 15 165 44 13 12 13 1883 me 4h 14 16 «16 > 69T. Cag 16 15 84 14 
12 13 «13 16 1S oe ae 3 ae, 28 2 2e- 13 1884 12 13 14 15 16 16 16 lb 15 85 13 
5 : : ‘ > oe ake 3 
13.13 14 15 1¢ 16 t@ 15. -15- @6 .42. a 1885 13 13 14 16 16 16°. 16. . Fh yap 86 1 
ye Vas 1S 16 1616 15 15 4&7 13 #12 #13 «1886 Ta Pts. 14° 16-16 IG.2tieee 15 87 13 
13 14 14 16 16 16 17 «16 MS. 48. 13 12 1S oe 13° 14.14 16 17 17 te a 88 14 
2 13 138 1 1 WW Ie 15 14. 49° 13 “11 23 eee ee ee ®, 1S 16 16 16 15 15 89 13 
12 13 14 15 16 16 16 15 15 SO 138 11 13 4888 tS 74 14 16 16 16... 8% oe 90 13 

. ~ 
12 13 14 18 16 36 16 15 I St 13 19 TS eee ee oe Te 1G 16 . 16. <17s 286. Bo 91 13 
1314 14 16 16 16 17 % 16 S2 13 12 TO) gee ee see 36 bar 17 17 16 15 92 it 
12 13 13 15 16 1 16 15.14 S53 18 11 WS Soe ee 2S 15 16 ° 86 16 35345 93 13 
12 13 14 15 .16 316 86 16 15 .. 54 .13. ) ieee a8 34-14-16 16 Wee 15 15 94 13 
13 18 14 16 16 16 1% 15 ts S&S 13 12 BB ieee 2 2 74-216 - SG 16 eee > 95 1i4 
13 14 4 6 16 16 17 «16 15. 86 13.12 Ih See oe ee 6 W Wwe 96 14 
12 13 #18 15 16 16 16 % 14 ST 13 11 18% a ee 22 it 16 16 16 16 4 97 13 
12 13 14 15 16 16 16 15 18 58 13 11 138 #687 28 4 14 16 16 16 170i ee 2 
1313 144 16 16 16 «16 «215 «15)«€669)613 «212 «13 «1898 13 14 14 16 16 16 17 16 15 99 14 


13 14 14 16 16 16 17 16 15 GO 13 12 13 1899 13 14 15 16 17 17 17 16 151900 14 


12 13 13 15 16 16 16 15 14 G4 413 11 13 4800 i3 2 15-16 17 17 39 Soe ee ee 
12 13 14 15 16 16 16 16 16 G2 13 11 13 2964 9% 1% 16 17 17 Vee oe 
13 14 14 16 16 16 17 1 15 6S 13 12 13 46908 4 HH 16 17 W if t62aee ee 
1314 14 16 16 46 17 «216 «15 «G4 «618 «(12 19 See 2 16°26 i? 18 1656 ee ee 
12 13 13 16 16 16 16 15 14. 66 13 lh BW 4608 13 14°15 16 17 1 Ai ee 
12 13 14 15 16 16 16 «25 15 66 18 Nt 13 4968 426 i i AY 17 eee ee eee 
13 14 4 16 16 «16 «217:«216 6156 OT O18 «18 14-4806 M4 Mow TT eee ee 
i3 14 14 16 16 14617 «16-2615 #68 18 12 18 4607) 24 0 27 18 ieee eee 
i2 13 13 15 16 16 16 16 14 69 13 11 18 28908 28 4 to 16 17 17°17 33 ee 
12 13 14 16 #616 16 16 «156-15 TO 18 11. 18-2608) 24 2 45-1) 1) 2 10 i4 
13 14 14 16 16 16 17 15 15-71 18 12 4 1930 BM 16°15 17 17 1036 aee ee 
13 14 4 16 16 36 17 16 «21F- TB) «(614 «12 «(1S 48a ae 16016 47: 1S eee 
12 13 14 15 16 16 16 15 14 #73 13 11 «18 2a we be tT ee 
12 13 14 15 16 16 16-36 15 74 18 #12 18 42918-— f¢ WB 16,07. eee 
13 14 14.16 16 16 17 16 15 75 18 12 4 46048 4 16 1) 17° 18 1659385233 ee 
13 14 14 15 16 16 17 16 15 +T6 14 18 18 49296 4 1 16 7 16 18365 
12 13 14 Wb 16 16 «16«615«215~=677:~CO 138 «(11 «28 64946 14 «CO 16 TY S1 aeee e 
12 13 14 15 16 16 16 15 15 #78 183 12 8 14987 4 1G 15 17° Wf ieee eee 


138 13 14 16 16 «16 «17~=«216 «O16 «2678 S18 «12 «14 1886) 6 C15 «(15 1, oie ae 19 15 
‘ ) 1,5 80 14 12 13 1919 14 15 16 17 18 18 18 37° 7 


_ 
~) 
No 
o 
~ 
or 


Phalguna (February) 


NoOTE.—It will be seen from a comparison of the above table with the General Ephemeris given below that solar 
months in Benga] seldom commence on the same day as in the ‘'amil and Malayalam countries. In the first place the 
Sankrantis which determine the commencement of solar months in Bengal are those fixed by the Surya Siddhanta, 
whereas in Southern India the solar months and their Sankrantis are reckoned according to the Arya Siddhanta. 


Secondly, the rule in Bengal is that when the Sankranti occurs less than 45 ghatikas after sunrise, the civil 
solar month commences on the next day, and when the Sankranti occurs 45 vhatikas after Sunrise or later, the civil 
solar month commences two days after the date of the Sankranti. It follows from this rwle that in Bengal the civil 
month never begins on the date of the Sankranti which in that province invariably belongs to the previous month 
whereas in Southern India, the civil month very often begins on the day of the Sankranti. Jn practice, the rule in 
Bengal appears to be to beyin the Solar month on the third day after Sankranti when the fraction of day at which 
Sankranti occurs’is ‘70 of a day or more. ‘Lhe above table has been constructed on this principle, 
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TABLE XII.—General Ephemeris A.D. 1840—A.D. 1845. 
New Moon 
: Ending moment 
Tamil Month of New Moon Tithi. (’s Anom. ©’s Anom. 
Beginning i. End a Mean Actual 
Commence- > @ Ss ¢ 2 3 8 ca ve oa 6 
ment of Tamil i A is ol), 2% aoe a & pee ee 
aa Me fe & ¢ ¢ a. seearmonth ef GS-38 pak >» ad Sa BS 
ferent eras. Fea Sea a es FP S88 424 She SES G4 BO 
= A COaA COA AGA ADA a2 3™ 
K. ¥.4941 Chittirai . 7Ap 11 31 2 My 11 Vaisakha =. 6 My 1 3756... 5758 251558 203214) . 
Sak. 1762 Vaikasi... 3 My 12 31 5 Je 11 Jyeshta’ 1My 31 946... 1622 271431 5044/8 . 
Vik./1897 = Ani —- OG 12 32 241 13 Ashada 2Je 29 4136... 3814 13948 793554) & ~ 
3.) Sarvari Adi ow» O0Jl 14 81 5 Au 18 Sravana 4Ji 29 1326280 5120 33822 109 744] og 
-1015(S.M.) Avani... 6Au 14 31 15 13 Bhadrapada. 5 Au 27 4517...@ 1325 53656 1383934] “ ©& 
K.1015(N.M.) Purattasi. 2S 14 31 £0 14 Asvina 78 26 17 725 4140 73529 16811924! 
g,35p. Aippasi... 50 15 30 6N 13 Kartika 10 2 4857... 1728 934 2 1974315/ S + 
B.8.1246 Kartigai . 7N 14 29 7D 12 Margasira... 3N 24 2047... 050 113236 22715 5| & 
N.)Virodhakrit Margali... 1D 13 30 2Ja 11 Pausha .. 4D 238 5237... 4940 133110 2564655| 2 
A.D.1841 Tai 3Ja 12 29 3F 9 Magha . 6Ja 22 9497 ..0 8928 152943 2861845] .- 
H. 1257 Masi ... 4F 10 30 5Mr 11 Phalguna... 7F 20 561721 2455 172817 3155035| & + 
Feb. 22,23 Panguni . 6 Mr 12 30 7Ap 10 Chaitra 2Mc 22 28 723 8313 192650 3452225) — . 
K.Y.4942 Chittirai . 1 Ap 11 31 3 My 11 Vaisakha .... 4Ap 21 00... 348 212524 938 45) 
Sak.1763 Vaikasi... 4 My 12 32 7Je 12 Jyeshta 5 My 20 3149... 6837 239358 391034] « 
Vik. 1898 Ani .. de 13 31 SJl 13 Ashada ... 7Je 19 339... 1644 252931 684224) 3 ; 
(8.) Plava Adi a 201 14 32 %7Au 14 Sravam ... 1J1 18 95.28..0 8383 2721 5 981464] & 
k.1016(S. M.) Avani ... 1 Auil5 31 388 14 Bhadrapada.. 3Au 17 71816 5112 14622 12746 4| & © 
K.1016 (N.M.) Purattasi, 48 15 30 50 14 Asvina vf 45 15 89 Gig. 10 e S4OSS 157 17-6610 eel 
60 15 105814 8736 54329 18649444 % 
1b ¢,6p  Aippasi... 60 15 30 TN 13 Kartika IN 18 4348... 1008- 742. 3-216 21 at a iS 
B.8.1247 Kartigai 1N 14 30 2D 13 Margasira... 2D 13 143812 65013 94036 2455325| - o 
N.)Paridhavin. Margali... 3D 14 29 3Jr 11 Pausha 3Ja 11 4629...0 3692 113910 275915, * & 
.D. 1842 Tai 4Ja 12 299 4¥F 9 Magha 5F 10 1819... 2454 133743 30457 5| BB 
H. 1258 = Masi 5*¥ 10 30 6Mr-1l Phalguna... 6 Mr 11 50 912 12 6 153617 33429855| © 
Feb. 12 Panguni . 7 Mr 12 31 2 Ap 11 Chaitra 1Ap 10 2159... 65811 17.3451 364 045) © = 
K.Y.4943 Chittirai . 3 Ap 12 30 4My11 Vaisakha ... 2My 9 534910 2650 193324 9817 4) g 
Sak.1764 Vaikasi ... 5 My 12 32 1Je 12 Jyeshta 4Je 8 2539... 5333 213168 574854) S . 
Vik.1899 = Ani 2Je 13 31 4351 13 Ashada 5 Jl 7 5729 80015 5 233031 872044] § 
8.) Subhakrit. Adi 5Jl 14 32 1Au 14 Sravana ., TAu 6 2919... 34 0 2529 5 1165234) em 
,1017(S8.M.) Avani... 2Au 15 31 48 14 Bhadrapata. 28 5 110 4 5248 272739 1462424) 2 7 
K. 1017(N.M.) Purattasi. 58 15 30 60 14 Asvina 30 4 33 0... 1336 15256 1755614) 
30g,37p. Aippasi... 70 15 30 IN 13 Kartika 6N 38 449 2 3816 35129 20528 4, 4 = 
BR. & 1248 Kartigai . 2N 14 30 3D 18 Margasira.. 6D 2 3640... $813 550 3 2345955) 5 
(N.) Parmadin Margali... 4D 14 29 4Jr 11 Pausha 1Ja 1 §830D31 44 7 74836 2643145/ ~ © 
A.D.1843 Tai 5Ja 12 30 6F 10 Magha 2Ja 30 4020... 2526 94710 294 335] &® ., 
H. 1259 Masi 7F 11 29 @7Mr 11 Phalguna ... 4Mr 1 1210... 1015 114644 323 3525 | © 
Feb. 1 Panguni 1 Mr 12 31 38 Ap 11 Chaitra 6 Mr 30 44 0... 6632 134417 353 715) * ® 
K. ¥. 4944 Chittirai . 4 Ap 12 31 6 My 12 Vaisakha TAp 29 1550... 8746 154251 172334) 
Sak.1765 Vaikasi... 7 My 13 31 w2%JdJe 12 Jyeshta 1 My 28 474129 1617 174124 465524; , 
Vik.1900 = Ani 3Je 13 32 6Jl 14 Ashada S3Je 27 1931... 4462 193958 762714) £ ~ 
8.) Sobhakrit Adi 731 15 31 2Au 14 Sravana ... 4J1 26 512127 1040 213832 10559 4) « 
. 018(S. M.) Avani... 3Au 15 31 58 14 Bhadrapada. 6 Au 26 2311.,, 3323 2337 5 135 3054) : 
K.1018(N.M.) Purattasi. 6S 15 31 10 15 Asvina 78 23 55 1... 5614 25 3539 165 244, @ 
462, 9p Aippasi... 20 16 30 3N 14 Kartika 20 23 2651... 1746 O 0 20 194 34 34 { "tp . 
B.S. 1249 Kartigai . 4N 15 29 4D 13 Margasira... 3N 21 5841 ...0 4221 15929 224 624) w 
ae Ananda Margali... 5D 14 29 5Jr 11 Pausha 6D 21 3031..e@ 1017 358 3 253 38 15 . 
D.1844 Tai ».. 83a 12 30 7F 10 Magha .. 298 20 22119 4213 56 56 3% 283 mo &f & : 
M.1260 Masi... 1F 11 30 2Mr il Phalguna ... 1F 18 8412 1752 75510 3124155| © 
Ja. 22 Panguni . 3Mr 12 30 4 Ap 10 Chaitra 3Mr 19 6 218 5647 96344 3421345) = & 
K. ¥.4946 Chittirai . 5 Ap 11 31 7My 11 Vaisakha 4Ap 17 37 52 37 39 115217 630 4) |; 
Sak.1766 Vaikasi ... 1 My 12 31 3Je 11 Jyeshta 6My 17 942..0 1823 135061 36 154) g 
Vik. 1901 Ani... 4Je 12 32 7Jl 18 Ashada 7Jo 1 o ~ aaa: if 47 a 3 et tet 
i : 3 Au 13 Sravana 2. 5B 13 2: 7 5 : Pe 
@)Krodhi Adi... 1d) 4 31 8 ZAu 13 451214 221 194632 1%37%| 5 & 
(1019 (S.M) Avani ... 4 Au 14 31 6S 13 Bhadrapada. 5S 12 17 2... 3036 2145 5 M4 O14) GF 
x. 1019 On. M) Purattasi, 78 14 31 20 14 Asvina GO 11 4653... 87 2 S36 39 18341 4+ & 
1g,40p. Aippasi.. 30 15 30 4N 13 Kartika LN 10 20 43...0 2240 25 4213 2131254 | & 
B.8.1250 Kartigai . 6N 14 29 65D 12 Margasira... 2D 9 5233... 4829 0 730 2424445) & & 
(N.) Rakehasa Marga... 6D 13 30 7Jr 11 Pausha ae © 26 Oy eee Se Sete Ts 
A.D. 1845 ‘ai 1Ja 12 29 1F 9 Magha 6¥ 6 5615... €337 4 437 30F48 25) & 
H.1261 Ja. 10 Masi... 2¥ 10 30 3Mr 11 Pbalguna 7Mr 8 2 3,,, 1348 6 311 3312015| © 
H. 1262 Dec. 30 Panguni . 4 Mr 12 30 6 Ap JC Ohaitra 2Ap 7 096 4616 8 144 36052 5) Oo © 


18 
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TABLE XII.—General Ephemeris A.D. 1845—A.D. 1850, 


Tamil Month 
Beginning End 
i ca 
Commence- & i S 
ment of Tamil 4 a A dd 
years in dif- month $8 » 8 $ § ® 
ferent eras, ES 4 2 Fao 
( K.Y¥.4946 Chittirai...6 Ap 11 31 1 My ll 
Sak, 1767 Vaikasi ...2 My 12 32 5Je 12 
| Vik.1902 Ani -6Je 138 31 Idi" 
4 ( SS Retake Adi 2J1 14 32 5Au 4 
K. 1020 (S. M.) Avani « 6 AW 15°31 -bS oe 
K. 1020 (N. M)) Purattasi .2S 15 30 30 14 
17g, llp. Aippasi...40 15 30 5N 13 
B.S, 1961 “Kartigai...6 N 14 30 7D “de 
{ = ) Anala Margali...1D 14 29 1 Ja ill 
A.D.1846 ‘ai 2Ja 12 99 2F 9g 
H. “—~ Masi .. 3¥° 10 20 Soir as 
| Dec. Panguni ...5 Mr 12 81 TsApeads 
( K. ¥.4947 Chittirai... 1 Ap 12 30 2 My 1l 
Sak.1768  Vaikasi ...3 My 12 32 6Je 12 
| Vik. 1903 Ani .- T Je 13 -3l Slee 
< (8.)Parabhava. Adi . 3J1 14 32 6Au 14 
1021 (S. M.) Avani - TAD ls 31-2 ae 
lx K. 1021 (N. M.) Purattasi .35 15 30 40 14 
\ = & 4p. ‘“Aippasi ...60 15 30 GN =a 
8. 1252 Kartigai .. «. TN 4 0 “e Sao 
{ a * Pingala Margali...2D 14 29 2Ja> 11 
A.D. 1847 Tai . 3Ja 12 30 4F 10 
H. 4966 Masi ww GP 11 O89 ~~ eee 
{ Dec. 9 Panguni...6 Mr 12 31 1 Ap 11 
( K. Y¥.4948 Chittirai...2 Ap 12 31 4 My 12 
| Sak. 1769 Vaikasi ...56 My 13 31 T7Je 12 
{ ‘Vik. 1904 Ani 7» DJe 33°32 “4007 38 
{ (§) Plavanga Adi... 5 J) ‘15 31 7 Au 14 
K. 1022 (S.M.) Avani . LAr 15 3) 385 
[« 1022 i M.) Purattasi... 48 15 31 60 15 
48¢,14p, Aippasi ...70 16 30 1N 14 
B. 3.1958 Bartigai...2 N 15 29 2D Sas 
tox. )Kalayukta. Margali...3 D 14 29 3Ja 11 
A. D.1848 ‘Tai .-4Ja 12 30 BF “10 
H, 1265 Masi «SF 11 30 fire 
} Nov, 27 Panguni...1 Mr 12 30 2Ap 10 
K. ¥.4942 Chittirai... 3 Ap 11 31 5 My 1l 
Sak. 1770 Vaikasi ...6 My 12 31 1Je ll 
Vik. 1905 Ani s. 2de 12 832 Be 4G 
4 (8.) Kilaka Adi «.6J1 14 81 PAu ds 
, 1023 (S.M,) Avani .2Au 14 81 “68 92 
lk . 1023 (N.M.) Purattasi . 5 S 14 3] 0 oa 
\ % g.45 p, Aippasi...10O 156 30 2N 18 
B. 8. 1254 Kartigai... 3N 14 29 3D 12 
} ax)Siddharthin. Margali...4 D 13 30 5 Ja ll 
A.D. 1849 ‘ai - 6Ja 12 29 -6F 9 
At 1266 Masi ~%¥F 10 30 Dare 
| Noy. 17 Panguni...2 Mr 12 80 3 Ap 10 
( K. ¥.4950 Chittirai...4 Ap 11 31 6 My11 
Sak. 1771 Vaikasi ...7 My 12 32 3Je 12 
| Vik. 1906 Ani 4Je 18 31--68t “38 
ti (S.) Saumya. Adi 7Jl 14 32 3 Au 14 
. 1024 (S. M.) Avani 4 Ad 15 Sl -6 oe 
| K, 1024 (N. M.) P urattasi. .tb “35 20- O0ee 
\ 1s @, I6p. Aippasi ...20 15 30 “SN 23 
Las S. 1255 Kartigai...4N 14 80 5D 13 
(N. ) Raudra. Margali...6D 14 29 6Ja ll 
.D.1850 = Vai ~7 Ja 12-20 "Fa weg 
( i 1267 Masi ~~ ¥° 10 2 
Norv. 6 Panguni...3 Mr 12 31 5 Ap ll 


Lunar month. 


Vaisakha .. 


Jyeshta 
Ashada 
Sravana 


Bhadrapada . 


Asvina 
Kartika 


Margasira ... 


Pausha 
Magha 
Phalguna 
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Ashada 
Sravana 


Bhadrapada . 


Asvina 
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Margasira ... 


Pausha 
Magha 


Phalguna ee 


Chaitra 
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Ashada 
Sravana 


Bhadrapada 


Asvina 
Kartika 


Margasira ... 


Pausha 
Magha 


Phalguna .. 


Chaitra 


Vaisakha 
Jyeshta 
Ashada 
Sravana 


Bhadrapada 


Asvina 
Kartika 


Margasira ... 


Pausha 
Magha 


Phalguna ¢ 


Chaitra 
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Jyeshta 
Ashada 
Sravana 


Bhadrapada , 


Asvina 
Kartika 


Margasira .., 


Pausha 
Magha 
Phalguna . 
Chaitra 


Mean 


eS 
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Sessa org Day (mean) 
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> een ODZooeras=s Month 
Lar J 
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f= 


SOA 


SP S 
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DWH ATW eH Qor DH DU 
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Psi 


GOZO 


i) 


NATWONADEWHE QP 
tos be 
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aa 


~ 


= 
4 


D> 
S27, & Sot 


ewe OU WNNQ AH PwOe 
a hat 
i i) 


rors 


New Moon 

Ending moment 
of New Moon Tithi (’s Anom. ©'s Anom. 
Actual 


Ghatikas 
Palas 
Day (actual) 


(SX) oo 
i) 
No > 
H> © CO 
rs 


714... 


30 27 .. 47 
218 .. 28 
34 8 5 1 
668 0 --29 
37 48 ... 55 
a SS &: 15 
4128. 34 


13 18 Je. 30 53 
45-85 15 
16 58 989 43 % 
48 48 ...@ 18 


20 38 ... 1 
§2 29 ... 48 
2419. 37 


56 9 24 22 


27 59 2380 1 
QO: "QF 4 32 
31 39 ... 56 
3 OO aus Ly 
35 19. 34 
140 19 51 
39 0....60. 16 
10 50 16 36 
42 40... 8 
14 30 14 48 
46 20 ... 34 4 
13 30 24 45 
50 0 12e 
21 60 232 


n 
P 
> 8 
= Ss 
es) 
01 
11585 


21 51 39 
23 50 13 
25 48 47 
O14 4 
2 12 37 
41111 


6 9 44 
8 818 
10 652 
12 5 25 
14 359 
16 2 32 
oe Us 
19 59 40 
21 58 13 
23 56 47 


pt at peed ed 
Ono 
oo — 


— 
fora) 
MOH DIO Om WH 


OU et eH 


oo Cin Ot 


eONWORDWOTUNDRHs 


10 19 59 
12 18 33 
1417 6 
16 15 40 
18 14 14 
20 12 47 
22 11 21 


24 954 
26 828 


16 22 14 
18 20 47 


Day 
Ghatikas 


143 15 44 
172 47 34 
202 19 24 
231 51 14 
261 23 5 
290 54 56 
320 26 45 
249 58 35 


ne inisece tie 


p| day, 52 ghat., 50 palas. Nakshatras 


14 14 54 
43 46 44 

73 18 34 
102 50 24 
132 22 14 
16154 4 
191 25 54 
220 57 44 
250 29 34 
280 1 25 
309 33 15 
339 5 5 


3 21 24 
32 53 14 
62 25 4 
91 56 54 

121 28 44 
151 0 34 
180 32 24 
210 414 
239 36 4 
269 7 54 
298 39 45 
328 11 35 
357 43 25 


; Ap Baas 


ea cs i Seam idili wince Na csaicillinilaeaiamsaln oe ee “Neha chilesaeeutthealiancpi cs eee 
ra % = Deduct for 


O day, 15 ghat., 4 palas. 
oe 


21 59 45 
BL 31 34 
81 3 24 

110 35 14 

140 7 4 

169 38 54 | 

199 10 44 f 

228 42 35 
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) 
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ih tte 


lday, 35 ghat., 43 palas. — 
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99 41 44 
129 13 34 
158 45 24 


oo 
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TABLE XII—General Ephemeris A.D. 1850—A.D. 1855, 


Tamil Month 
“ Beginning ina 
_ Commence- 3 s 

ment of Tamil 3 4 AEA 
se ‘Yearsindif- month $35 » % $ 2m 
"ferent eras. Faa 3S &a8a4 
K. Y. 4951 Chittirai... 6 Ap 12 31 1 My 12 
- Sak.1772  Vaikasi ... 2My 13 31 4Je 12 
Vik. 1907 Ani . 56de 13 32 1J1 14 
© Sadharana. Adi 2J1 15 31 4 Au 14 
1025 (S.M.) Avani... 6 Au 15 31 7S 14 
Ko 1025 (N. M.) Purattasi. 15 15 30 20 14 
34¢.,47p. Aippasi 30 15 30 4N 18 
 B.S.1256  Kartigai... 5N 14 30 6D 13 
N.Durmati Margali .. 7D. 14 29 7Ja 11 
A.D.1851 ‘lai 1Ja 12 30 2F 10 
H. 1268 Masi @F if 29 3 Mr il 
Oct. 26, 27° Panguni... 4 Mr 12 31 6 Ap 11 
K. Y.4952 Chittirai... 7Ap 12 31 2 My 12 
Sak.1773 Vaikasi ... 83My13 31 5Je 12 
Vik.1908 Ani 6Je 13 32 2J) 14 
.)Virodhakrit. Adi . 831 15 381 5 Au 14 
4.1026 (8. M.) Avani 6Au 15 31 1S 14 
K.1026 (N.M.) Purattasi: 2S 15 31 40 15 
50¢.,19p. Aippasi... 50 16 30 6N 14 
__ B.S. 1257 Kartigai... 7N 15 29 7D 13 
QN) Dundubhi Margali —- oat 2a @ iJa 11 
A.D. 1852 ‘ai 2Ja 12 30 3F 10 
H. 1269 Masi 4¥ 11 30 5 Mr 11 
Oct. 18 Panguni... 6 Mr 12 30 7 Ap 10 
K. ¥.4953 Ohittirai... 1 Ap 11 31 3 My 1 
Sak.1774 Vaikasi ... 4My12 31 6Je 14 
Vik. 1909 Ani "te 48 39 3 Jl 13 
-) Paridhavi. Adi 40. £403. 24 81 6 Au 13 
1027 (S.M.) Avani... 7Au 14 32 3S 14 
‘K. 1027 (N. M.) Purattasi. 48 15 30 50 14 
5g-,50 p. Aippasi... 60 15 30 7N 13 
a. 8. 1258 Kartigai me 32 28 1D 12 
| @)Rudhirodgarin. Margali... 2D 13 30 3Ja 11 
A. D. 1853 ‘ai 4Ja 12 99 4F 9 
H. 1270 Masi 5F 10 30 6Mr ll 
Oct. 4 Panguni... 7 Mr 12 30 1 Ap 10 
( KW. ¥. 4954 OChittirai . 2Ap 11 31 4 My 11 
Sak.1775 Vaikasi ... 5 My 12 32 1lJe 12 
Vik.1910 = Ani 2Je 13 31 41 13 
(S.) Pramadi Adi 5J1 14 32 1lAu 14 
K. 1028 (S. M.) Avani , 220 81 48 = 14 
cq 1028(N.M.) Puratiasi. 58 15 30 60 14 
2ig.,2lp. Aippasi .. 70 15 30 LN 13 
| B.5.1259 = Kartigai... 2N 14 30 3D 13 
(N.)Raktaksba. Margali ... 4D 14 29 4Ja 11 
A.D. 1854 ‘ai 6Ja 12 99 5 F 9 
H. 1271. Masi 6F 10 30 7 Mr li 
Sep. 24 Panguni... 1 Mr 12 31 3 Ap 11 
(KK. ¥. 4955 Ohittirai... 4Ap 12 31 6 My 12 
Sak.1776 Vaikasi ....7 My 13 31 2Je 12 
Vik. 1911 Ani 3Je 13 32 6J1 i4 
G. ) Ananda Adi [Ji 15 3 | 2Au 14 
“K. 1929 (S. M.) Avani $3Au 16 81 55 14 
K. 1029 (N.M.) Purattasi. 658 15 31:10 «15 
| @6¢..52p. Aippasi.. 20 16 29 2N 13 
| _B.8.1260 = Kartigai 3N 14 20 4D 13 
(CM) Krodbana. Margali... 6D 14 29 5Ja 11 
A.D. 1855 ‘ai » 63a 12 830 TF 10 
. H. 1972 Masi wie, -e 80 3 Mr 19 
Vanguni... 3Mr 14 30 4 Ap Ll 


. Chaitra 


Lunar month.’ 


Vaisakha .. 


Jyeshta... 
Ashada 

Sravana... 
Bhadrapada . 
Asvina ‘ 
Kartika — ... 
Margasira ... 
Pausha 

Magha 

Phalguna ... 


Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bha lrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha ee 
Phalguna ... 
Chaitra aa 


Vaisakha 
Jyeshta 
Ashada 
Svavana 
Bhadrapada . 


Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna .,. 
Chaitia 


Vaisakha 
Jyeshta 
Ashada 
Sravana é 
Bhalrapada . 
Asvina 
Kartika 
Marvasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 


Vaisakha 
Jyeshta 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pansha 
Magha 
Phalyuna ... 
Chaitra 


e>_ 
DOr eH “Von & po HO OI OO bo NOP OSH OOWNAAH SrPAOF NDE Oo H acm 


Week-day 
a qu 
CZOCr So Re Month 
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~ 
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p UZOUr SEE 


te ey 
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~ 
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qe 
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=e 


42Cnare 


ret ty 
SU iz 


— OC) TZ Ss cy ¢ 
CRONE Hae 


it) 


mo Ore DO AND EO HH Or SNOANDeR wR AQF NYS 
F 


New Moon 
Ending moment 


of New Moon Tithi. (’s Anom. @’s Anom. 


me Day (mean) 


MN REDE EHO ROC 


me boo PS HS oo aoewve 


So O° 
a 


Mean Actual 


Ghatikas 
Palas 
Day (actual) 


53 41 12 
25°31 ... 
57 21 10 
20 11... 

yoL FT 
82 51 ... 
441 5 
36 31... 

822 3 
40 12... 
i i ae 
43 52... 
1542... 42 34 


47 32 My.1.19 56 
19 22... 49 8 
51 12 295 14 44 


23 2... 33 57 
54 53... 52 58 
2643... 12 53 
58 33 ... 35 50 
SOS 52. 3 12 
213 220 36 7 
043... 14 84 
553.19 57 23 
3743... 42 16 
934... 2556 
412419 549 
13 14 ...0 38 45 
45 417 652 
16 54... 31 27 
4844... 54 7 
20 34... 16 40 
52 24 ... 40 28 
24 14 ...e0 6 50 
56 5... 86 44 
BT 5D 4. 163 
00 9 4645 
$135... 26 5 
325... 632 

35 15 ...0 45 58 
1 6... 22:83 
BO 5D... oney 
1046... 2557 
42 36 53 54 
14 26 20 26 
46 6 46 2 
18 6 12 52 
49 56 40 55 
21 46 9 42 
53 36 39 38 
25 26 ...0 12 20 
5716... 47 31 
29 6. 94 34 
057 .. 242 
SZ 47. 40 36 
4 37 17 4 
36 27 ...0 52 8 
817 93 58 

40 7 52 12 
19 35 


“Soop emuts Ghatikas 
me or 
cr oo 


bo BO BO 

arweoeampes Day 
<q 
te 
tS 


oo 
fed te) 
mS 
bo Cr 
Oo 


10 33 3 
12 31 37 
14 30 10 
16 28 43 


18 27 17 
20 95 51 
22 24 25 
24 22 58 
26 21 32 
0 46 49 
245 22 
443 56 
6 42 30 
841 3 
10 39 37 
12 38 10 


14 36 44 
16 35 18 
18 33 51 


Ghatikas 


177 22 44 
206 55 34 
236 27 24 
265 59 14 
295 31 4 
325 2 54 
354 34 44 


18 51 4 

48 99 54 

77 54 44 
107 296 34 
136 58 24 
166 30 14 
196 2 4 
225 33 54 
255 5 44 
284 37 33 
314 9 93 
343 41 13 


7 57 38 
37 29 23 
67 113 
96 33 4 

126 454 

155 36 44 

185 8 34 

214 40 24 

244 12 14 

973 44 4 

303 15 54 

332 47 45 

36Z 19 35 


26 35 55 
56 7 45 
85 39 35 
115 11 24 
144 43 14 
17415 4 
203 46 54 
233 18 44 
262 50 34 
292 99 24 
321 54 14 
35126 4 


15 42 23 
45 14 13 
7446 3 
104 17 
133 49 
163 2) § 
192 53 
222 95 
251 67 4 


340 32 34 


rm ee 


lday, 24 ghat., 36 palas. 


emai au yen ey ee, 


—- — 


1 day, 59 ghat., 23 palas. 


~~ a 


Deduct for 
Nakshatras 


O day, 0 ghat., 57 palas. 


0 day, 35 ghut., 43 palas. 


10 ghat., 29 palas. 


1 day, 


139 


9 37 


28 


10 


1] 


— TABLE XIi—General Ephemeris A.D. 1855-—A.D. 1860. 


New Moon 
Ending moment 


Tamil Month of New Moon Tithi (’s Anom. @’s Anom. 7 

Beginning ne Z Mean Actual — 

> a. «4 3 a n Q ° e 

Commence- _ mee & = g 3 Z s 8 & Ee é i} 
ment of Tamil ow Bl a ere Lunarmonth 4% & B2BaS £2 ,82 . 82 8a oe 
years in dif- month. § 8 os % § a & oes 2a boo oS 3% ae 
ferent eras. Es Goes Fea GAA FSH ASH AOE cs oa 
Be 

_YV. 4956 Chittirai... 5 Ap 12 31 7 My 12 Vaisakha 2Ap 16 4728 ...0 35 30 5 3 38 # 48 53) 4 

‘ gd er Vaikasi ... 1 My ta.38) 3 re 12 Jyeshta fen ee My iGo ies... @ 212.. 7 Be ae 20 43] 8 eb 
Vik. 1912 Ani 4 Je 13 32 7Jl 14 Ashada ...f 5Je 14 51 8... 3129 9 045 6352383) § Glee 

7 db 3a 258 ow 430 105918 9324 23) »o 

{ (S.) Rakshasa Adi 1J1 15 31 3 Au 14 Sravana .. lLAn @ 54 48 gn. Sh 49 12 57 52 122 5613 ° = 

| K,1030 (S. M.) Avani 4Au 15 31 68 14 Bhadrapada -. 88S 11 2638... 2238 14 6625 152 a6 3 | res eee 

| K.1030 (N.M.) Purattasi. 7S 15 31 20 15 Asvina 40 10 5828110 438 165459 18159545 3 

{ 52 g., 24 p. Aippasi ... 30 16 30 4N 14 Kartika 6N 9 3018... 4513 18 6333 21131 44{ %& 

B.S.1261 Kartigai... 5N 15 29 5D 13 Margasira.. 1D 9 2 10. 2... 22 47 2052 7 241 334| a & . 

i (N.) Kshaya Margali... 6D 14 30 7Ja 12 Pausha 2Ja 7 3359... 5613 22 £040 270 35 24) = re 

A.D. 1856 ‘ai .. LlJa 18 29 1¥F 10 Magha 4¥F 6 6549... 22521 244914 300 714) §& zo 
H. 1273 Masi... 2F 11 30 3 Mr 1L Phalguna .. 5 Mr 6 3739... 5033 264747 32939 41 g oo 

} Sep. 1 Panguni... 4 Mr 12 30 5 Ap 10 Chaitra 7TAp 5 929..00:1347 113 4 359 10 54 

( K.Y¥. 4957 Chittirai... 6 Ap 11 31 1My 11 Vaisakha .. 1 My 4 4119... 34 7 31138 23 2713) a 

| Sak. 1778 Vaikasi.. 2My 12 31 4Je Il Jyeshta 3Je 3 13 9 2. 5545 51011 525078) @& t 

| Vik. 1913 Ani .. 5Je 12 32 1J1 13 Ashada 4J1 9 4459... 1949 7 845 88 30Ga 5 = 4 

< (8.) Anala Adi .. 23) 14 382 5Au 14 Sravana... 6A 1 1650J-81-4826 9 719 112 243) © eee 

| K. 1031(S. M.) Avani... 6 Au 15 381 18 14 Whadrapada. TAu 30 4840... 2315 11 5 52 141 34 33 z 

K. 1031(N. M.) Purattasi... 2S 15 30 30 14 Asvina 98 9 92030..00 419 13 426 171 G23) 4 x 
{ Tg.,55p. Aippasi... 40 15 30 5N 13 Kartika 30 28 6220... 4946 15 259 200 38 13 ( a a 
B.S.1262 Kartigai... 6N 14 29 6D 12 Margasira... 5 N 27 2410... 3551 17 133 23010 3] i Bs} 
lox.) Prabhava Margali... 7D 13 30 1Ja 11 Pausha 6D 2% 5 027 19 6 19 0 6 2594164) ~ oe 
A.D. 1857 ‘ai . #00 -32- 96 2c 9 Macha lJa 25 2750... 5659 205840 289 13 44 2 z 
H. 1274 Masi .. 3F 10 30 4Mr 11 Phalguna 2F 23 594024 2835 225714 318 45 34| 3 os 

| Aug. 22 Panguni... 5 Mr 12 30 6 Ap 10 Chaitra 4 Mr 9% 3130... 5425 245547 3481724) =~ @ 

( K. Y¥. 4958 Chittirai... 7 Ap 11 31 2My1l = Vaisakha 6Ap 24 322... 1547 265421 12 3343) a 

| Sak. 1779 Vaikasi ... 3My 12 32 6Je 12 Jyeshta 7My 23 3511... 3423 11938 42 533) < : 

| Vik. 1914 Ani .. TJe 13 31 2JI 13 Ashada Q2Je 2 F121 5236 31813 Eh aie al 

4 (8.) Pingala Adi ... odl 14 32 6 Aw 14. Sravana $3Ji 2) 3851... 1219 51645 101 @35) 2 

| K. 1032. (5.M.) Avani... 7 Au 15 31 2S 14 Bhadrapada. 5 Au 20 104119 3743 71519 13041 3 : 

| K. 1032 (N. M.) Purattasi.. 38 15 30 40 14 Asvina 6S 18 4231...@ 916 91352 1601253) @ 
| 93¢.96 p.  Aippasi... 50 15 30 6N 13 Kartika 10 18 142117 4829 111226 189 44 43° > = 
B.S. 1263 Kartigai... 7N 14 30 1D 13 Margasiva... 2N 16 461]... 3421 1311 0 219 1633) coe 

} (N.) Sukla  Margali... 2D 14 29 2Ja 11 Pausha 4D 16 18 2... 2333 15 933 2484893) ~ ee 

A.D. 1858 ‘lai .. 3Ja 12 30 4F 10 Magha § Ja 34 496215. 11133 17° 8 7 28 Ss > * 
H. 1275 Masi .. OF 11 29 SOMr 11 Phalguna 7¥F 13 2149...053 19 19 640 S07 G2 poe 

i Aug. 11 Panguni... 6 Mr 12 31 l4Ap 11 Chaitra .. 1 Mr 14 583215028 1 21 514 3872354) >) oe 

( K.Y¥.4959 Chittirai... 2Ap 12 31 4 My 12 Vaisakha 3 Ap 13 25922... 5532 23 3 48 14013) , 

} Sak. 1780 Yaikasi ... 5 My 13 31 7Je 12 Jyeshta 1 4 My 12 5712138 1715 25 921. 8192 a) @ a 

6Je 1L 29 2... 3526 27 055 604353] @ 
| Vik. 1915 Ani... DJe 13 32 4JL 14 Ashada 1Jl 11 05210 5147 19612 901543) = me 

‘(S.) Kalayukta. Adi wv» OJ] 15 31 TAu 14 Sravana... 2Au 9 3249...0 969 39445 119 87 S30 0co oe 

| &. 1023.05. M.) Avani .... 1-Au 16081 8§:: 14 Bhadrapads.... 428 8 433 7 3222 52319 1491923| = 

| K. 1033 (N. M’) Puvattasi.. 4S 15 31 60 15 Asvina 50 1 et ccs 053 72153 178 5118} - 

&— 58-2., Si p. -Aippasi ... 70 se 29 TN. 13° Kartika 7N 6 8138 5 37 6 92036 208 33g] 

Bip. 1264. Kartigai... 1 N...14 30 3D 3 Margasira ... 1D 5 40 3... 2048 1119 0 387 56557 = op 
(N.) Pramoda Margali... 3D 14 29 83 Ja 11 VPausha Re ey awed ig a 943 13 17 33° 967 2643 Bs a 
A.D.1859 ‘tai .. 4Ja 12 80 5 10 Magha 4¥ 2 4343...05918 1516 7 2965833} § =! 

' H. 1276 Masi . 6F 11 380 7 Mr 12 Phalguna 6 Mr 4 1533... 4429 171441 32963028) = me 

July 31 Panguni... 1 Mr 13 30 2 Ap 11 Chaitra 7TAp 2 4723 3 22238 191314 356 214) 

( K. ¥. 4960 Chittivai... 3 Ap 12 31 5 My 12 Vaisakha 2My 2 1914... 5236 211148 201833) . 

{ Sak. 1781 Vaikasi ... 6 My 13 31 1Je 12 Jyeshta 3 My 31 51 4 Jel 16 3 231021 4950 23 a 

| _ Vik.1916 Ani 9 Je 13 32 53] 14 Ashada 5 Je 30 2254... 3511 25 855 92213| 3 = 

Ss ) Siddharthi. Adi 6Jl 15 31 ldAu 14 Sravana... 651 29 5444 O52 2) BF 7 ao ee eee = * 

| K. 1034 (8.M) Avani... 2 Au 15 81 48 14 Bhadrapada. 1 Au 28 2634... 1017 13246 138 2553 i 

| K. 1034 (N. M:) Purattasi.. 5S 15 31 70 15 Asvina 2S 26 6824... 9136 83119 1675748) @ 

\ o&g., 29p. Aippasi ... 10 16 30 2N 14 Kartika . 40 26 301429 58 0 569952 197 39 33 > 

B. 8.1265. Kartigai... 3N 15 29 3D 13 Margasira ... 6N 2 2 4294 3058 79826 227 193) =a @&| 
(N.) Prajapati. Margali... 4D 14 30 4Ja 12 Pausha |. 7D 24 3864... 1052 9297 0 956 9318] “me 
A.D.1860 ‘ai_ 6Ja 13 29 6F 10 Magha ... 2Ja 23 64592057 7 119534 986 6 3| & ¢ 
H. 1277. Masi... 7¥F 11 30 1 Mr 11 Phalguna 3F 21 3735... 4432 1394 7 315 3664| 2 | 
July 20 Panguni,.. 2 Mr 12 30 3 Ap 10 Chaitra .. 6 Mr 22 925... 3040 152241 345 8 44 ) a i 
“= 


iK. Y. 4961 


Sak. 1782 
Vik. 1917 


_ (8.) Raudra 
K. 1035 (8. M.) Avani 
K. 1035 (N. M.) Purattasi . 


10 g., Op. 


ie 


B.S. 1266 


7 ) Angiras 
. D. 1861 


H. 1278 
July 9 


' K. Y. 4962 


Sak. 1783 
_ Vik. 1918 


@.) Durmati 


TABLE XII,—General Ephemeris A.D. 1860—A.D. 1865. 


New Moon 


Chittirai . 
Vaikasi ... 
Ani 
Adi 


Aippasi .. 
Kartigai ... 
Margali ... 
Vai 

Masi Ae 
Panguni ... 


Chittirai... 
Vaikasi .... 
Ani ay 
Adi 


K. 1036 (8. M.) Avani 


K. 1036 (N. M.) Purattasi.. 
25 g., 31 p. 


. 


B. 5. 1267 


CN.) Srimukha 
A.D. 1862 


H. 1279 


: 


Sak. 1784 
Vik. 1919 


8.) Dundubhi 


June 28, 29 


Aippasi ... 
Kartigai ... 
Margali ... 
Tai 

Masi 
Panguni ... 


Chittirai 
Vaikasi ... 
Ani 
Adi 


K. 1037 (8. M.) Avani 


-K. 1087 (N.M.) Purattasi . 
Aippasi , 
Kartigai ... 
Margali ... 
Tai 

Masi 
Panguni ... 


4l¢.,2 P. 


.) Rodhirogari. 


Chittirai . 
Vaikasi ... 
Ani 


Adi 


K. 1038 (S. M.) Avani 


K. 1038 (N. M.) Purattasi . 
66 g., 34 p. 
B.S. 1269. 


AD tsea 


H. 1281 
June 6 


K. Y. 4965 
Bak. 1786 
Vik. 1921 


Aippasi .. 
Kartigai.,.. 
Margali ... 
Yai ove 


Masi 


Panguni ... 


Chittirai 


Vaikast ... 


Ani 


)Raktaksha, Adi 
. 1039 (5S. M.) Avani 


K. 1039 (N. M.) Purattasi , 
Aippasi ... 
Kartigai ... 
Margali ... 


2 ¢., Sp. 


B. 8. 1270 
- Dhatri 
. 1865 
H 


. 1262 
May 27 


Tai 
Masi 


Panguni a 


pu 


Month §& 


= 
te 


CH 
@ 


rs oe Month 
eo 


= 


aoe 


pUAZO DZ 
bet Cy wM 
oS v4 © 


= 


> 


; 
te 


=k 
boo 


ro 
i] 


S$ DAZOMD 
SOZou 


D> ke by 


= 
SH 


Ss 


> ke hy 
| 


SOAZOPPSSE 
p OOM SS 


Sky 
im 

ty 
a 


< 


ss 
So RE 
b Sm 


= 


D> 
=) 


o 
BaSogZon 


ome! 


Su Z20 
HDR WHAT D HAWORMRW NHI KM APAOWAMWPHYAKENENT FHOVNBDHLWS HPAWANS Week-day ,, 


- 
> 


SS > 
eS 
_ 

_ 


oy 
— © 


o 


n> 


~ 


SOZONEY 


UZ 
> 


2H 


SAAS ONTO AH SD WARD HEAWQ FIRE ASNHOHKHAMNAWBWA 
= 


oe en a en 


et 
= 
> 


_ 
— 


Lunar month. 


Vaisakha ... 
Jyeshta 
Ashada 
Sravana ~... 
Bhadrapada . 
Asvina 


Kartika 
Margasira ... 
Pausha 

Magha $e 
Phalguna ... 
Chaitra sae 


Vaisakha ... 
Jyeshta 
Ashada 
Svavana 


Bhadrapada 


Asvina 
Kartika .., 
Margasira ,., 
Pausha 
Magha ; 
Phalguna ... 
Chaitra 


Vaisakha 
Jyeshta .. 
Ashada 
Svavana ... 
Bhadyrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha sie 
Magha ee 
Phalguna ... 
Chaitra 


Vaisakha ... 
Jyeshta ... 
Ashada 
Sravana 


Bhadrapada . 


Asvina 
inartika 
Margasira ... 
Pausha 
Magha od 
Phalguna ... 
Chaitra 


Vaisakha ... 


Jyeshta 
Ashada 
Sravana 


Bhadrapada ’ 


Asvina 
Kaitika 
Margasifa ... 
Pausha 
Magha 
Phalguna . 


Chaitra one 


2 Month 
nono Day (mean) 


c= 
a4 


at 


. . 
re" 


PWIA eHIAH DEO Week-day 
FoZoe 


& 5" 


SUUZOMPES 


Cy 
Cas § 


FOZOURS 


> eo 
Le 4 


Ss 


= 
Me 


— 
are 


mon 


= 
a) 


= 
=) 


= 
4 


qo 
® 


- 


J 


=) 


ZOunp 


— 
a 


“ 
= 


~~, % 
WAOF HK ATWNURH FWOHATE NYA SR NQ THN AMWHOARAD HaARwWHOARReEHan 
PS 


2 


Ending moment 
of New Moon Tithi. ( ’s Anom. ©’s Anom. 


Mean Actual 
ir) Ww 
a2, 44 
sea oe 
411521 1111 
3 6, | 48 Be" 
445519 1117 
16 45 ...0 33 16 
48 35... 52 58 
“2023 ... 1239 
5216... 3416 
24 612 59 33 
55 56... 2941 
2746 ...0 517 
59 36... 45 37 
31 26... 2910 
316... 1318 
35 6... 54 39 
Sir uc. (OL A 
3347 Se 154 
10 37... 28 29 
a2 27°... 52°29 
1417... 1530 
Ap 7. ..~ 29-9 
MST 3 4:46 
49 47... 3219 
21 38 ... 3 35 
53 28... 38 5 
25 18°... 15 29 
BY 8 ... 6461 
28 58 ...0 34 33 
048 3. 12ST 
32 38... 47 57 
(i mae, (ea f 
3619... 49 49 
eS... 15-8 
39 59 ...0 44 19 
11 49 ...@ 10 42 
43 39 ... 37 26 
16 29... & 0 
4719... 33 58 
2 9 SS 4 46 
50 59 ...0 38 10 
2250... 13 51 
54 40 51 25 
26 30 29 58 
58 20 13 9 56 
30 10 44 4 
2 0 ...0 17-0 
33 50 48 43 
5 40 17 14 
37 30 43 32 
9 21 8 20 
41 11 32 44 
13 1 5e57 51 
44 61 25 3 
16 41 55 88 
48 3] 30 44 
20 91 10 53 
62 11 53 12 
91... 8457 
55 6229 145 
27 42... 60 61 
59 82 27 21 12 
3122... 49 6 
8 12 ...0 12 20 


Day 
Ghatikas 
Palas 


17 21 5 
19 19 40 
21 18 14 
23 16 48 
25 15 22 
27 13 55 
1 39 12 
3 37 46 
5 36 19 
7 34 53 
9 33 27 
1132 0 
13 30 36 


1529 7 
17 27 41 
19 26 15 
21 24 48 
23 93 22 
25 21 55 
27 20 29 
1 45 46 
3 44 20 
5 42 53 
7 41 27 
940 0 


1l 38 34 
13 37 8 
15 35 41 
17 34 15 
19 32 48 
21 31 22 
23 29 56 
25 28 29 
27 27 3 
1 52 20 
3 50 54 
5 49 27 


748 1 
9 46 34 
1145 8 
13 43 42 
16 42 15 
17 40 49 
19 39 22 
21 37 66 
23 36 30 
26 35 3 
0 020 
1 58 54 
3 57 27 


5 56 1 
7 54 35 
953 8 
11 41 42 
13 50 15 
15 48 49 
17 47 23 
19.45 56 
21 44 30 
23843 3 
25 41 37 
0 6 54 


245 39 43 
275 11 33 
304 43 24 
334 15 14 
363 47 4 


28 3 28 

57 35 13 

os] 67.8 
116 38 53 
146 10 43 
175 42 33 
205 14 23 
234 46 13 
26418 3 
293 49 53 
$23 21 44 
352 53 34 


17 9 53 

46 41 43 

76 13 33 
105 45 23 
135 17 13 
164 49 3 
194 20 53 
223 52 43 
253 24 33 
282 56 23 
312 28 13 
342 0 3 


o 16 22 
85 48 12 
65 20 2 
94 51 53 

194 23 43 
153 55 33 
183 97 23 
212 59 13 
242 31 3 
272 253 
BOL 34 43 
831 6 33 
360 38 23 


24 54 42 
54 26 32 
83 58 22 
113 30 18 
143 2 3 
172 33 53 
202 5 43 
231 37 33 
261 9 23 
290 41 13 
320 13 3 
B49 44 53 


Deduct for 
Yogas. 


Nakshatyas 


39 Ci, 


O day, 42 ghat., 16 palas. 


2 days, 6 ghat., 65 palas. 


a Ts Ne, Ls :~Deduct for 


1 day, 17 ghat., 2 palas. 


0 day, 28 ghat., 9 palas. 


<eementmemasin asso” “+ - HY it cmc 


—_ 


v, 51 ghat., 48 palas. 


1 da 


142 , 
TABLE XIIGeneral Ephemeris A.D. 1865—A.D. 1870, 


New Moon 
Ending moment 
‘Tamil Month of New Moon 'ithi. ( ’s Anom. ©’s Anom. 
Beginning oh iind a5 Mean Actual e 
~~ = ™h 
Commence- g e 4 s 3 :. 2 3 g g a 
ment of Tamil 3 4 oo 1 4 : 246.8. 3 — is i $a 
yansindt noth @ 8 > ¢-¢6 > nn in. 29. oe 2 pga 3a 
ferent eras. FLA 3 Fae ESA S£8 GE ASL AGA Be Bi 
( K.¥.4966 Chittivai . 3 Ap il 3t 5M 11 Vaisakha .. 3 Ap 25 35 2... 3412 2 528 14 112 a 
| Sak. 1787 Vaikasi... 6 My 12 32 2Je 12 Jyeshta .. 5 My 25 65224 54 5 44 1 43833 2) g@ 
| Vik. 1922. Ani .. 3Je 13 31 5J1 18 Ashada 6Je 23 3842... 1611 6 235 73 452| @ @ 
{ (S.) Krodhana. Adi “ 631 lf 32 2Au 14 Sravana ... 1Jl 23 103322 42 0 8 1 8 1023642) 
| K.1040(S.M.) Avani... 3. Au 15 31 58 14 Bhadrapada. 2 Au 21 4223... 1332 95941 132 8 32 mo 
| K. 104¢ (N.M.) Purattasi . 6S 15 30 70 14 Asvina_ 48 20 14131905228 115816 1614022/ < | 
| 27 ¢.,36p.  Aippasi... 10 15 30 2N i8 Kartika ... 50 19 46 3... 3555 185649 191 12 13; sa 
B.8.1271 Kartigai... 3N 14 30 4D 13 Margasira.. 7N 18 1753... 2244 155523 22044 3) © Yi 
(N.) Isvara Margali ... 5D 14 29 5Ja 11 Pausha. 1D 17 494318 818 175356 2501553| % bi 
A.D.1866 Tai... 6Ja 12 30 7F 10 Magha ... 3Ja 16 2133... 4920 195230 2794743) 2 | 
H. 1233 Masi. TF 11 29 1 Mr Ul Phaiguna ... 4F 14 532315 24 8 2151 4 3091933 e * 
May 16 Panguni... 2 Mr 12 31 4 Ap 11 Uhaitra ... 6 Mr 16 2514...05414 234937 3385123) —“ — 
( K. ¥.4967 Ohbittirai . 5 Ap 12 31 7My 12 Vaisakha ... 7Ap 14 57 415 1536 264811 3 742 
| Sak. 1788 Vaikasi .. 1 My 13 31 3 Je 12 Jyeshta {2 My 14 2854... 3456 01328 3239 33 . a 
4Je 13 04412 6242 212 2 621122] 2 8 
i Vik. 1923 Ani... 4Je 13 32 7Jl 14 Ashada 5 Jl 12 3234... 1123 41035 914312| & ~ 
(S.) Kshaya Adi .. LJl 15 31 3 Au 14 Sravana - TAu ll £2419 3333 69 9 12115 2 a be 
| K. 104i 1 M.) Avani... 4 Au 15 31 68S 14 Bhadrapada. 18 9 3614...90 142 8 742 1504652 : oe 
| K. 1041 (N. M.) Porattasi . 78 15 31 20 15 Asvina 30 9 8 4 8 8752 10 616 1801942} 3 ae 
\ 43¢,7p. Aippasi .. 30 16 30 4N 14 Kartika 4N 7 3954... 2018 12 449 2095033) ‘> 
B.8.1272 Kartigai... BN 15 29 5D 18 Margasiva... 6D 7 1145... 844 14 323 239 92 33 | + 2 
(N)Babudhanya. Margali ... 6D 14 29 6Ja 11 Pausha 7Ja 5 4336... 53 9 16 157 2685413) on 
A. D. 1867 ‘ai 7Ja 12 30 1F 10 Magha... 2F 4 1595... 4320 18 030 29826 3| & = 
Fine Masi... 2F 11 30 3 Mr 12 Phalguna .. 3Mr 5 4715 6002140 1959 4 3275753 oa 
ay5  Panguni... 4Mr 13 30 5Ap ll OChaitra .. 6Ap 4 19 5... 63 6 215738 3572943) ~ 
( K. ¥.4968 Chittirai . 6 Ap 12 31 1 My 12 Vaisakha 6My 3 5055 4 16 23 
| Sak.1789 Vaikasi ... 2My 13 31 4Je 12 Jyeshta 1 omy 2 22 45 — 39 25 Bt 44 4 7 Ps a | 
| Vik. 1924 Ani 5 Je 13 32 1J1 14 Ashada 2J1 1 5435... 6248 020 2 so04942} @ ~ 
{ (S.) Prabhava Adi 2J1 15 31 4Au 14 Sravana ... 4J1 31 26925... 953 21835 11021 32 ~ 
| K. 1042 (S. M.) Avani 56 Au 15 31 785 14 .Bhadrapada. 5 Au 29 5816...030 2 41719 139 53 23 7 
| K-1042 (N. M.) Purattasi . 18 15 31 30 15 Asvina 78 28 30 627 5528 61542 1692513! = | 
\ 58 ¢., 39 p. <Aippasi ...40 16 30 5N 14 Kartika 20 98 15627 2757 81416 19%57 3¢ 2 * 
te B.S.1°73. Kartigai... 6N 15 29 6D 18 Margasira... 3N 26 33 46 8 8 101250 298 28 53 ; 0 
.N.)Pramathin. Margali ... 7D 14 30 1Ja 12 Pausha 5D 26 53625 5833 12 11 23 258 0 43 SS aa 
A.D. 1868 Vai ; 2Ja 13 29 2F 10 Magha 6Ja 24 37 26... 44 45 14 957 287 32 33 pal 
H. 1285 Masi 3F 11 30 4 Mr 11 Phalguna ,.. 1F 23 916 3291 16 830 317 4 25 q ee 
pea oman ae te ; mR. r 830 317 423| s 
p anguni... 5 Mr 12 30 6 Ap 10 Chaitra_ 2Mr 23 41 624 1356 18 7 4 3463613) = = 
K. ¥.4969 Olittirai.. 7 Ap 11 31 2My 11 Vaisakha 
dp ide ia. ag : 4 Ap 22 1257... 20 } F 
{ oy — esos .. 3My 12 32 6Je 12 Jyeshta 5 My 21 44 a 22 - * = : 5 os Me i 3 
D i © : € ‘ e er = 
| het, Ant = THe 15 92 201 18 Ashe sede 90 16 7en ERMR eee eee 
i 3Jl 14 32 6Au 14 Sravana ... 1J] 19 4897. 53 9 26 118 9928 2 a 
re 1043 (S. M.) Avani 1.) 7Au 15 31 2S 14 Bhadrapada. 3 Au 18 2017...@1041 02635 1995952) “ © 
K. 1043 (N. M.) Purattasi... 38 15 30 40 14 Asvina 48 16 62 7... 3138 295 $ ad 
arratreat ni —_ 2 7... 3138 95 9 15831 42| = 9: 
B.S p \ ppasi- ~. 560 15 30 6N 13 Kartika 6O 16 235715 5419 42343 188 3 32 Ss ae 
| 5.1274 Kartigai... 7N 14 30 1D 13 Margasira... 7N 14 55 48 1k 62216 917 35 93 | "Sb 
X) Vikwama ori cain . 2D 14 29 3Ja 11 Pausha 2D 14 2738... 031 8 2050 aa ; 7 if S a 
- 18 Lai 3Ja 12 29 3F 9 Magha Bia | 29 6 cal ‘ ¢ : ie 
H. 1286 Masi... 4F 30 30 5 Mr 11 Phalguna ... 5¥ 11 ah 18. 3016 191969 gee 10 s ge F 
anguni... 6 Mr 12 30 7 Ap 10 Chaitra 7Mr 13 3 8... 1727 141631 2354243) © 
K.Y.4970 Chittirai . 1 Ap 11 31 3 My 11 Vaisakha oh 2 Ap 11 345812 043 1615 4 365 14 33) 
<a 3Myll 648... -37: 9: ; 
j Hee Ethie eee teen oe peewee Bale 
vo e 15 ol 3. 3. ASsnada 6 Ji 9 1029. 3140 22 : ay 
1 (S.)Sukla Adi 4Jl 14 32 7Au 14 Sravana a Grae ane thee 
arr t aK ry es Lf \ 2 ‘ 9 QD il 
Je AO hy Aran, oie Ub tae" Ut Bites 22" fa eee eee 
urattasi. 48 16 30 50 14 Asvina EO of «eben oe : 2| ge 
\ 29g,41p. Aippasi... 60 15 30 7N 13 Kartik 9 95 50... 38S ee 
eee ‘ é 1 « L a 5 { K . 
1 on -1276 =Kartigai... 1N 14 30 2D 13 Margasira ... 6 D 3 49 + ; a a oe wo endl a oO 
(N, 5 Vrisha Margali... .D 14 29 3Ja 11 Pansha iJa 2 2129 1087 86 GimeMnaae se eee 
Ab .1870 ‘ai .. 4 Ja 12 30 5F 10 Magha i? pT 38 6 2850 265 45 33] 
H.1287 Masi |. 6F 11 29 6Mr 11 Phalguna Mr 2 a8 Ban 066 ie a ne 
April2,3. P a Fi <. Secu -- 165 25 57 3234 49 13 
E anguni 7 Mr 12 31 2 Ap 11 Chaitra 5 Mr 31 6659 Ap.1. 091 12243] 354 21 3) a 


% 


he 
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a XII.—General Ephemeris A.D. 1870—A.D. 1875. 
New Moon 
Ending moment 
Tamil Month of New Moon ‘fithi. (’s Anom. ©’s Anom. 
Beginnin End M 
ng ginning n ‘a ean Actual 
Commence = e 8 oe 2 6 35s g e B02 

ment of Tamil ££ 4 SG ot L h wa & Se ee a = BE #8 
‘Yearsindif- month @2 = g BE > eee ~- £€2- £3.88 21 28 2S 3 

“ferent eras, ee §€§ dee g SSR ase £6 SH4 £46 5H SS 

=o 4 FS A Ee a tad G2 42G5 Ase As an 
K. Y. 4971 Chittirai...3 Ap 12 31 5 My 12 Vaisakha T Ap 80 2849... 4258 14938 5 18 3722\ | 

Sak.1792 Vaikasi ..6 My13 31 1Je 12 Jveshta 2My 30 049... 2146 162138 48 912 SB . 

Vik.1927 9 Ani . 2Je 13 32 53) 14 Ashada BJe 28 3230..05594 182012 7741 2] & ~ 
.) Pramoda Adi 63! 16 31 41 4Au 14 Sravana ... 6J] 28 $4420... 2491 201845 107 12 59 ee 
1045 (S.M.) Avani .2Au 15 31 48 14 Bhadrapada. 6 Au 26 8610... 50 2 221719 13864442} “ © 

K. 1045 (N.M.) Porattasi.. 5S 15 31 70 15 Asvina 6 8 8 ©... 1880 S696 ee 1661632{ 4 

45 ¢,12p. Aippasi ..10 16 30 2N 14 Kartika 20 24 8950... 3737 261427 195 48 29 2k 
mp..1276 Kartigai...3N 15 299 3D 13° Margasifa... 4N 23 1140... 218 02948 2259012] ., 

.) Chitrabhanu. Margali...4D 14 29 4 Ja 11 Pansha 5D 22 43 31...02858 238817 25452 2 N 
A.D. 1871 ‘lai .5Ja 12 30 6F 10 Magha ». TJa 21 15 2120 5895 43650 284 23 53 ie Oe 
~ H.1288 Masi . 7F 11 30 1 Mr 12 Phalgona .. 1F 19 4711... 3048 63524 3134543) § —~ 

Mr. 23 Panguni... 2 Mr 13 30 3 Ap 11 Chaitra 3 Mr 21 19 1 6.9% 83368 343 2733/ ww. «a 
_K. Y. 4972 Chittirai... 4 Ap 12 31 6My 12 Vaisakha ... 4 Ap 19 50 51 4354 108231 74852) g¢ 

Sak.1793 Vaikasi ..7My13 31 2 Je 12 Jyeshta 6My19 2241... 2259 1981 5 371542] 4 =z: 
Vik. 1928 Ani . 8Je 13 32 64J)1 14 Ashada 7Je 17 54 3ligeo 147 142938 66 47 32 E, 

S$.) Prajapati Adi an ih Sl 2 An 14 Bravang “2. 2d1l 17 «26 21. 38 38 162812 961922} a = 

s. 1046 (S.M.) Avani ...3 Au 15 31 58 14 Bhadyapada.. . Au 15 581116 1255 189646 1255112] “% @ 

SS 14°30 1. 44 38° 209579 155 23 2) 4 . 

K. 1046 (N.M.) Purattasi.. 6S 15 31 10 15 Asvina TO 14, 152... 15338 2299353 1815452> go” 
e 0 t 44p. Aippasi..20 16 30 3N 14 Kartika .. IN 12 3342... 4141 242226 21426 49/ 

B.$.1277 Kartigai..4N 15 29 4D 13 Margasira... 3D 12 5 32... @ 833 2621 0 243 58 33 * ake 

(N.) Sabhanu. Margali...5 D 14 30 6Ja 12 Pausha #Ja 10 3722... 35-6. 04617 273.30 33 ne 

A. D.1872 ‘ai Seeeas 20 FF (19 Megha Po GF 9 (912... 15h Sees Gos 2181 3S * 
 #. 1289 Masi ttf 41°80 2Mr 1) Phalguna... 7 Mr 9 41 2... 2934 44324 38234 3 eS “ee 

My. 11 Pangani... ¢Mr 12 30 4 Ap 10 Chaitra Q9Ap 8 1252 7 5845 64158 362 5 53/ 
/K.Y.4973 Chittirai.. 5Ap 11 81 7 My11 Vaisakha 3My 7 4442...030 3 84031 262219) g 
Sak.1794 Vaikasi ...1 My12 32 4 Je 12 Jyeshta Side 6 16 33....@ 365 10396 5554 2! ge = 
Vik. 1929 Ani .5 Je 13 31 7dJi 13 Ashada 6J1 5 48 23... 4017 123739 85 9 52 | io 
.) Angirasa Adi a oh f° 4 An 14 Stavana “Gi. 2 Aw: 42013... #19 8149612 1146749; & SS 
_K. 1047(S.M.) Avani ...5 Au 15 31 7S 14 Bhadrapada.. 28 2 52 3... 5740 1634 40 144 29 39 r 
-K. 1047(N.M.) Purattasi.. 15 15 30 20 14 Asvina J 2 @p 2 29353... 3539 183929 174 1 22 ‘ @ : 
‘ 16 g, 15). Aippasi ...30 156 30 4N 13 Kattika 5O 31 55438N.10 11 QU oe 3153 20333 125 tS 
» B.8.1278 Kartigai...5 N 14 30 6D 13 Margasivra... 7N 30 2733... 4416 223927 233 5 2) 2 ¢ 
N.)‘iarana Margali.. 7D 14 29 7Ja 11 Pausha 1D 29 592330 1455 2429 0 2623652! “* 
.D.1873 ‘Tai 1Ja 12 29 1¥F 9 Magha 3Ja 28 3114... 4140 9629734 292 8 42 —: 
H. 1290 Masi 2F 10 30 3Mr 11 Phalguna Seu; - ep 4, 647 05251 321 40 32 ~ 
ae Panguni... 4 Mr 12 381 6 Ap 11 Chaitra 6 Mr 28 34 54 3042 25124 3511222) ~*~ * 
/K.Y.4974 Chittirai... 7 Ap 12 30 1 My 11 Vaisakha ... 1 Ap 27 64429605441 44958 “529841) xg 

Sak. 1795 Vaikasi ... 2 My 12 32 5 Je 12 Jyeshta 2My 26 3834... 20 3 64832 45 081 5 . 

Vik. 1930 Ani .6Je 13 31 1401 13 Ashada 4Je 25 102494 4814 847 5 7432 21 | a. 
(8.) Srimukha Adi _2d31 14 82 5 Au 14 SyYavana . 631 24 4214... 2048 1045 39 104 412 a 
| K. 1048 (S.M.) Avani ...6Au 15 31 18 14 Bhadvapada. 7Au 23 14 422 5815 124413 13336 2]| = 
| K. 1048 (N.M.) Purattasi.. 25 15 30 30 14 Asvina 18 21 46554... 40 3 144246 163 7 52 \ 2 oe 2 

31 g¢, 46 p. Aippasi = 40 16 30 5 N 13 Kartika 3 0 91 17485... O 23 23 16 41 20 192 39 42 “bo é 

B.8.1279 Kartigai...6N 14 30 7D 13 Margasira... 4N 19 49 35 20 526 18 39 53 2221132; oo @ 

(N.) Parthiva Margali...1D 14 29 1Ja 11 Pausha 6D 19 2125... 44 1 203826 2514322) 

A.D.1874 /ai _2Ja 12 30 3F 10 Magha 73a 17 531618 18 0 32387 9 281 16 12 ies 
H. 1291 Masi ..4F 11 29 4Mr 11 Phalguna 2¥ 16 2% 5... 4656 24 35 34 31047 2 aie 
Feb. 18 Panguni... 5 Mr 12 31 7 Ap 11 Chaitra 8 Mr 17 565518 1232 26 34 8 340 18 52} 

K. ¥.4975 Chittirai... 1 Ap 12 31 3 My 12 Vaisakha 6 Ap 16 2845..9033 4 06925 43511) , 
Sek. 1796 Vaikasi ...4 My 13 31 6Je 12 Jveshta 7My 16 «#99515 5311 25758 34 7 1 & 
Vik. 1931 ~=Ani 7J¢€ 13 32 #331 14 Ashada ..... ; 1Je 14 32 26 1351 45632 63 38 51 a. 

x 3 J] 14 41613 3713 655 6 931042 2 

(8.) Uhava Adi . 4391 16 31 +6 Au 14 Sravana . 4Au 12 36 6 §34 85339 12242932) . 

K. 1049 (8.M.) Avani _7Au 15 31 28S 14 Phadvapada. 68 11 75610 4038 105213 152 14 22 +2 

K. 1049 (N.M.) Purattasi.. 95 15 31 60 15 Asvina 7.0 10 8946 @) 2223 125046 18146125 & 
47¢,17p. Aippasi ...60 16 80 7N 14 Kartika 2N 69 1196, 856 144980 B1ligs 2; 2 , 
B.8.1260 Kartigai...1N 16 29 1D 13 Margasira... 3D 8 450... 566 © 1647 54 2404952! A o@ 

(N.) Vvava = Margali ... 2D 14 29 2Ja 11 Pausha San 7 15 16,.. 40 0 184627 B70 21 42 = 

A.D. 1875 ‘Vai ‘8Ju 12 40 4¥F 10 Magha 6F 56 47 6 6 18 6 2045 1 2995332| & 

H. 1292 Masi .5F if 30 6 Mr 12 Phalguna 1Mr 7 18 56, 49 28 29 43 34 329 25 22 
¥eb.7 Panguni,,, 7 Mr 13 40 1 Ap 11 Ohaitra 2Ap 56 56046 6@ 1444 2442 8 3585711 


_ TABLE XII.—General Ephemeris A.D. 1875—A.D, 1880. 


New Moon 


Ending moment : 
Tamil Month of New Moon ithi.( ’s Anom. ©’s Anom. 
Beginning End _ Mean Pa 4 . = 
“i , *y eg Ss 6 aA 
Commence- te $s . 3 id g BS E & & S . Be 
‘ment of bec “ S ‘ 4 = m Lunar Month. 4% 4 &§ 2 = 2 @ 5 g a > @ g 22 
years in dif- month. 96 > @ @65 & 292 Paar Ae S ry 2 7 
"Teco eras. > S a s ee a Fe § OHA Gee oe ACs az 
: 0 313 3 2 
( K.Y¥.4976 Ohittirai... oe 12 3 4 My 12 Valeakbs 4 seus ; * = ce i 8 * . 21 | E 
Tan 4 ‘ o yes 3 
| Sak.1797  — Vaikasi .. ame Sate 3 9617... 1086 3 432 821711] & 
aa 32 4J1 14 Ashada fae 
Vik. 1908. cena: Pde 19 8 7... 3057 5 3 611149 1] 
' x 1050 3. pwn 1 An 15 31 38. i Donia we 31 99 67 30 8657 7 189 141 2052 . 
AVG . « ae ea, om ; , 
ie K. 1050 oo M.) Purattasi . 48 15 31 60 15 Asvina : 3 30 - po 290 i i - sa 4 Be Wi FA } EI 
= S" 1aet rote . + 29 ; . nip “" TN 28 62797 5354 195720 2295622) | 
=. Se 3 12 Pasha 2D 27 3717... 4337 1455 54 2592812, 4 
(N.) Sarvajit Margali eee 3 D 14 30 4 Ja 6 ie 31 33 16 54 27 289 0 2 = 
Tai .. BJda 13 29 5 F 10 Magha 4Ja 26 9 ee 
a ae ee Masi .. 6F 11 30 TMr IP araigons 5 F 24 40 58 250 13 24 18 a ; a - ~ 5 @ 
| Ja. 28 Panguni... 1 Mr 12 30 2Ap 10 Chaitra 7 Mr 25 1248... 4754 20013 a 
me “aj Ap 23 443824 1458 2250 8 1220 1) gg 9m 
( Hy aOTT coach. @My 12 32 236 12 Syeshia .. 3My 98 1623... 3614 24842 415151) 4 Um 
| Vik.1933 Ani .. 3Je 13 31 5 J) 13 Ashada 4 Je 21 4818... 6352 26 H = Bi re “ be; oe 
4 oo Dhatri Adi .. 631 14 32 2 Au 14 Sravana 63) 21 20 85.. May “1 fs ‘ica ar na | a 
| K. 1051 (S.M.) Avani ... 3Au 15 31 58S M4 Bhadrapada. - TAul9 51 58 ...0 28 54 3 fers ie i a 
| K.1051 (N. M.) Purattasi.. 68 15 30 70 = — : . 4 - Ps 17 a3 pe : at ni - > 4 of 
18¢,20p. Aippasi.. 10 15 30 2N 1 artika 5 pen xf 
B. S 1280 ' Kartigai . 3N 14 30 4D 13 Margasira... 5N 16 272915 57 8 9 ; * yi Fi - L ed 
(N.) Sarvadharin, Margali... 5D 14 29 5Ja 11 Pausha ws 6D 16-58: 26 57 ll o as aa S 4 
A.D.1877 ‘ai .. 6Ja 12 29 6F 9 Magha 1 Ja 14 31 9.., 2942 13 : 50 : : sy 
H. 1294 Masi « ©€F 10 30 1 Mr Il 9Peaigena 3F 13 259 ..017 25 15 23 38 22 > 
{ Ja. 16 Panguni... 2 Mr 12 31 4Ap 11 Chaitra 4 Mr 14 3449158 335 17 056 337 1012) 
ittirai Taisake 6Ap 13 689... 4b 8 185939 12681) 3 
( K.Y.4978 Chittirai . 5 Ap 12 30 6Myll Vaisaka “a | 
PD faikasi ... 7 My 12 32 3 Je 12 Jyeshta 7 My 12 8829138 11 1 2058 2 58 21 : 
BE. ma fea 2Je 11 1019... 3429 2256-35 60 sou] Be 
| Vik Ani... 4Je 13 31 640) 13 Ashada 3Jl 10 4210... 53 43 24 55 o a 
4 erie Adi 7 Tl 14 32 3 bAu 9 14.0, on 24 26 53 42 119 33 Pa < 
K.1052(S.M.) Avani... 4Au 15 31 68 14 Bhadrapada. 6 s 7 45 50, io a t 18 59 149 5 41 2 é 
| K. 1052(N.M.) Parattasi. 78 15 30 10 14 Asvina 10 7 1740 6 5156 31729 188731 Be 
| 33¢,5lp. Aippasi... 20 15 30 3N 13 Kartika 2N 5 4930... 1847 516 3 208 9 A 
B. 6.1233 Kartigai... 4N 14 30 5D 13 Margasira... 4D 6 21 20 4 5156 7 14 36 237 41 11 ° a 
(N.) Virodhin Margali .. 6D 14 29 6Jda 11 Pausha 6 Ja 3 5310... 3134 91310 26713 1 va ie 
A.D. 1878 ‘ai .. 7Ja 12 30 1F 10 Magha 7F 2 % 0...01624 111144 29 4451] 8 
H. 1295 Masi .. 2F 11 29 2My 11 Phalguna ... 1 Mr 3 5650 4 325 131017 326 1641] 6o o 
{ Ja. 5 Panguni... 3 Mr 12 31 65 Ap 11 Chaitra 3 Ap 2 2840... 4938 15 850 355 48 31) 
. ¥.4979 Chittirvai... 6 Ap 12 31 1My12 Vaisaka ... 5 My 2 O81... 2838 17 724 20 4 51) * 
( a 1800 Vaikasi .. 2 My 13 31 4Je 12. Jyesta .. 6 My 31 3221 Je-1.153 19 558 493641) a . 
} Vik. 1935 Ani ». OJe 13 32 I1J)1 14 Ashada seit Je 80 €¢21s. @833 21 £32 79 631 = 
{ (S.) Bahudhanya. Adi . 251 15 31 4Au M4 Sravana .., 2d) 29 36 1...051 34 23 3 5 1084021) Q gy 
| K.1053(8.M.) Avani... 5Au 15 31 7S 14 Bhadrapala. 4 Au 28 7651... 1214 2% 139 138 1211 re i) 
| K. 1053 (N. M.) Purattasi. 1S 15 31 30 15 Asvina 5S 26 3941... 3255 27 012 16744 1 | ae 
( 49 & 22 p.  Aippasi.. 40 16 30 5N 14 Kartika ... 70 26 113225 5521 12530 1971551f B 
.1284 Kartigai... 6N 15 29 6D 13 Margasira ... LN 24 4322... 2110 3 24 3 226 47 42) gS 5. 
ia NV ikrita Margali... 7D 14 29 7Ja 11 Pausha 3D 24 151223 6122 5 2287 25619 32 | s 
y D.1879 ‘Tai .. lJa 12 30 2F 10 Magha .. 43a 22 47 2...0 2728 72110 285 51 22 S 2 
H.1297 Masi, 3F 11 30 4 Mr 12 Phalguna.. 6F 21 1852... 5634 91944 3152312] 4 7 
Dec. 15 Panguni... 5 Mr 13 30 6 Ap 11 Chaitra 7 Mr 22 5042 .. 4728 111818 34455 2 
( K. ¥. 4980 Chittirai... 7 Ap 12 31 2My 12 Vaisakha 2Ap 21 2232... 8025 13 16 5) 911 21) , 
| Sag. 1801 Vaikasi ... 3 My 13 31 5Je 12 Jyesta 3 My 20 542221 11 5 161525 384311 g 
| Vik.1986 Ani .. 6Je 13 32 2J1 14 Ashada 5 Je 19 2613... 4719 171358 6815 1} cs 2 
! (S.) Pramathi Adi .» SJl 16 31 6 Au 14 Syavana . 6J1 18 58 819 1854 1912 32 97 4651 
Ht ws 
1K . 1084 (S.M.) Avani... 6 Au 15 32 28S 15 Bhadrapada. 1 Au 17 2953... 4636 2111 6 12718 41 a 
| K. 1064 (N. M.) Purattasi... 35 16 30 40 15 Asvina 38 16 143... 1166 93 939 156 50 $1 an 
40 15 8333... 36 9 25 813 18629291$ € =: 
= 4 8, 54 p. Aippasi... 50 16 30 6N WM Kartika .. 6N 14 523...0 039 97 646 2155412, ®& 
"31286 Kaitigai... TN 15 29 7D 13 Margasiva . 7D 18 8718... 9694 132 3 2596 a| = | 
ra (N. )Khara Margali.. 1D 14 30 2Ja 12 Pausha 2Ja 12 9 811 5422 3 3037 274 57 52 FP 
A.D. 1880 ‘ai .» 8$Ja 13 29 3F 10 Magha . $F 10 4053... 2450 62911 304 99 49 = si 
j At. 1298 Masi .. 4H 11 30 5&Myr 11 Phalguna ... 5 Mr ll 124410 58 5 727 44 $34 1 92 on: 
i Dec. 4. Panguni... 6 Mr 12 30 7Ap 10 Chaitra -... 6 Ap 9 4434... 34 9 92618 363 33 22 ) 


TABLE XII.—General Ephemeris A.D. 1880—A.D. 1885. 


Deduct for 
Nakshatras 


o New Moon 
3 Ending moment 
Tamil Month of New Moon Tithi (’s Anom. @’s Anom, 
Beginning End Mean = Actual 
— Commence- = “a 2 & g ¢ = w a @ 
ee ment of iael ap Bes Ianarmonth, 4% 8 3 q : - <a ar 
‘years in dif- month, $§ 3 > % a & ES ae aS. gas nd as ms cf oe a & 
im ferent eras. S Ae ee SA PEA GHSE 6h AGE ABE 
K. ¥.4981 Chittirai... 1 Ap 11 31 3 My 11 Vaisakha 1My 9 1624... 1147 112453 274941) 
Sak. 1802 Vaikasi 4 My 12 32 7 Je 12 Jyeshta 2Je 7 4814...05028 132327 57 91 31 
Vik. 1937 = Ani 1Je 18 31 3J) 13 Ashada 4J1 7 2 4... 2895 1522 0 865321 
4 ©.) Vikrama Adi 4Jl 14 82 7 Au 14 Sravana » BARS 61561 6 £25 179034 19614 
| K. 1055 (8. M.) Avani... LAu 15 31 38 14 Bhadrapada. 78 4 23 44 38 4 1919 8 14557 14 
| K. 1055 (N. M.) Puraitasi . 48 15 80 50 14 Asvina....10 3 6534 4 9 16 211741 175 9851 
( 20 ¢., 25 p. Aippasi ... 60 15 30 7N 18 Kartika 2M. 2 .27 25 3898 231615 205 041 : 
B.S. 1286 Kartigai... 1N 14 30 2D 13 Margasiva... 4D 1 5915 20 6 9 251448 234 32 39 | 
® CN.) Nandana Margali ... 3D 14 29 3 Ja 11 Pausha 6D 81 31 5 3259 271392 264 4 99 
ma. D.1881 Vai 4Ja 19 99 4F 9 Magha i Ja 30 25529 5927 13839 293 36 19 
H. 1299 Masi we oa ee @ My 11- Phaiguna ,.; O99 228.34 45.... 29610 83713 Bes) 802 ' 
Nov. 23 Panguni... 7 Mr 12 31 2 Ap 11 Chaitra 4 Mr 30 63529 53850 53546 352 39 52 ) 
K. ¥.4982 Chittirai... 3 Ap 12 31 5 My 12 Vaisakha ... 5 Ap 28 3825... 29339 73420 1656 11 \ 
Sak. 1803 Vaikasi ... 6 My 13 31 1Je 12 Jyeshta 7 My 28) 1015 970055 6 938254 4628 1 / 
Vik. 1988 = Ani .. 23e 13 82 6 Jl 14 Ashada 1Je 26 4216... 2958 118197 755951 
(8.) Vrisha Adi oe Ole ee wh Ag 14 Sravana 4. °%@0le 26° 13 56-... 7 0 1330 1-405 Bh | 
1K. 1056 (8. M.) Avani... 2Au 15 31 48 14 Bhadrapada. 4 Au 24 4546... 4633 15 2834 135 331! 
K 1056 (N. M.) Purattasi . 6S 15 30 60 14 Asvina . 68 28° 1736... 2555 1727 8 16435 21 | 
$5g.,56p. Aippasi... 7Q0 15 30 1N 13 Kartika 70 22 492623 338 #192542 194.743]! 
B.§.1287 Kartigai.. 2N 14 30 3D 13 Margasira .. 2N 21 2116...03840 212415 29339 1 | 
(N.) Vijaya Margali... 4D 14 99 4Ja 11 Pausha 3D 20 53 621 1114 232249 253 1059 
A.D. 1882 ‘ai . &6ja 12 20 6F 10 Magha 5Ja 19 9456... 39 22 252122 9289 49 49 | 
H. 1300. Masi . 7F 11 30 1Mr 12 Phalguna 6F 17 664618 517 271956 31914 32 
Novy. 12 Panguni... 2 Mr 13 30 3 Ap 11 Chaitra oo 2 Mrs 79° 98 36... 2914 14513 Bare 22 ) 
K. ¥.4983 Chittirai... 4 Ap 12 31 6My12 Vaisakha ... 3Ap 18 02717 5227 343847 6 241) 
Sak.1804  Vaikasi ... 7’My 13 31 2Je 12 Jyeshta ... 4 My17 3217..01616 54220 35 3431) 
Vik.1939 = Ani 3Je 13 32 631 14 Ashada ... GJe 16 4 715 4918 74054 65 621} 
} (S.) Chitrabhanu. Adi Taeeeeees 2 Au 4 Sravana 3.69010 3657... 12 2 98927 94 38 11 
: " Au 14 74718 47 6 1138 1 19410 i 
| K. 1057 (8. M.) Avani . SAu 15 81 58 14 Bhadrapada. 38 12 8937... 9718 133685 153 41561 
1K. 1057 (N. M) Purattasi. 6S 15 31 10 15 Asvina 5O 2 1127... 1050 1535 8 133 18 41 S 
{ 61¢.,27p. Aippasi... 20 16 30 3N 14 Katika ... 6N 10 4817... 5433 173342 212 45 31 
B.S.1288 Kartigai.. 4N 15 29 4D 13 Margasira..,. 1D 10 15 8... 3542 193215 242 17 2) 
(N.) Jaya Margali .. 5D 14 80 6Ja 12 Pausha 2Ja 8 4658 9 1294 213048 9271 4911 
A.D. 1883 ‘ai 7Ja 13 29 7¥ 10 Magha 4F 7 1848... 4350 23 2922 3801 21 2) 
a H. 1301 Masi 1F 11 80 2 Mr 12 Phalguna 5 Mr 8 6033 9 1018 25 2756 330 5252 | 
{ Noy. 2 Panguni.,. 3 My 13 380 4Ap 11 Chaitra TAp 7 22 28.,.032 46 27 2630 360 24 42 ) 
K. Y¥. 4984 Chittirai... 5 Ap 12 31 7 My 12 Vaisakha .. 1My 6 5418... 5354 15147 244) 1) 
Sak. 1805  Vaikasi ... 1 My13 31 3Je 12 Jyeshta ... 3Je 5 26 8... 1233 3 5020 54 1251! 
Vik.1940 Ani 4Je 18 32 7Jl 14 Ashada w 401 & 6759... 3349 6564863 884441 
(8.) Subhan: Adi ». LJ] 16 32 4Au 15 Sravany... 6 Au 3 2949 2 5920 74728 113 16 31 
| K.1058(S.M.) Avani .., 5An 16 381 78 15 Bhadrapada. 18 2 139 1 3059 946 1 1494821 
1 K.1058(N. M.) Purattasi . 18 16 30 20 15 Asvina 20 1 3329..90 945 1144 35 172 2011 | 
1 6g.,59p. Aippasi... 30 16 30 4N 14 Kartika ... 40 31 51930 5437 1843 8 20152 1° 
B.S.1289 Kartigai... 5N 16 29 5D 13 Margasira ... 56N 29 37 9... 4129 154142 231 23 51 
(N.)Manmatha, Margali ... 6D 14 30 7Ja 12 Pausha 7D 29 859 .. 2854 174016 260 55 42 
A.D.1884 ‘ai ljJa 18 29 1F 10 Magha 1Ja 27 404928 1021 193849 290 27 32 
H. 1302 Masi 2F 11 30 3Mr 11 Phalguna ... 3F 26 1239... 45 2 213723 3196922 
{ Oct, 21. Panguni... 4 Mr 12 30 5 Ap 10 Chaitra ... 4 Mr 26 44 292701258 2335 56 349 31 12) 
K.Y¥.4985 Chittirai... 6 Ap 11 31 1 My 11 Vaisakha ... 6 Ap 25 1620... 3524 25 34 30 13 47 31 
Sak. 1806 Vaikasi... 2My12 32 5Je 12 Jyeshta ... 7My 24 48 10... 54 6 2733 4 43 19 21 
Vik.1941 = Ani 6Je 18 31 1J1 18.Ashada... 2Je 23 20 0... 1119 15821 725111 
(8.) Tarana Adi 2J1 14 32 5 Au 14 Sravana 8Jl1 22 5150... 2839 35654 10223 1 
‘K. 1059 (8.M.) Avani... 6Au 15 31 18 14 Bhadrapada. 5 Au 21 234020 5153 555 28 131 64 51 
K. 1059 (N. M.) Purattasi. 28 16 30 30 14 Asvina 68 19 §530..02017 754 1 161 26 41 ‘ 
924.,30p. Aippasi ... 40 15 30 5N 13 Kartika 10 19 272018 5651 952 35 190 58 31 | 
B.8.1290 Kartigai... 6N 14 30 7D 13 Margasira... 2N 17 6910... 3956 1151 9 220 3021 
(N.) Durmukha. Margali .. 1D 14 29 1Ja 11 Pausha 4D 17 31 0,,. 2838 134942 250 211 
A.D.1885 ‘ai 2Ja 12 29 2F 9 Magha 6Ja 16 2651... 1814 154816 279 34 1 
H. 1303 Masi . 8F 10 80 4Mr 11 Phajguna 7Ff 14 344115 442 #174649 809 6592/1 
/ Oct. 10 Vanguni ,,. 6 Mr 12 31 7Ap 11 Chaitra 9Mr 16 631,,.041 32 1945 23 338 37 49 


i 


Deduct for 
Yogas. 


” 


2 days, 4 ghat., 54 palas. 


1 day., 16 ghat., 0 palas. 


( ghat., 8 palas. 


mi) 
4 


0 day, 


1 day, 50 ghat., 47 palas. 


1 day, 1 ghat., 54 palas. 
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TABLE XII.—General Ephemeris A.D. 1885—A.D. 1890. 


New Moon 
Ending moment 


Tamil Month of New Moon Tithi. ( 's Anom 
Beginning End Mean Diem 

Pm = eB a) a n ‘g mM n 

Commence- s oe S&S 3 © y $ = 
ment of Tamil % 4 a Es uo &€ SB es Fo co 
Rega a= oe eo Lunarmonth. 5 5 = 8§ af & & 3 8 
years in dif- month 5 2 » @° a ea @ oS weee So Sse 
ferent eras. Es & oe cae 6a OC hm SO 
(K. Y. 4986 Chittivai... 1 Ap 12 31 8 My 12 Vaisakha ... 3 Ap 14 3821 15 1235 21°43 57 
| Sak.1807 Vaikasi ... 4My13 81 6Je 12 Jyeshta 5 My 14 1011... 3545 23 42 30 
oe 6Je 12 42 1... 442 2541 4 
Vik. 1942 Ani 7Je 13 32 3J1 14 Ashada 1 Jl. @ 338 & 1126 0 621 
{ (S.) Parthiva Adi 4Jl1 15 31 6Au 14 Sravana . 9 A@ 10 46a... 2846 2 4 54 
| K.1060(S.M.) Avani .. 7Au 1s 31 28 14 Bhadrapada. 48 9 1732 801920 4 328 
| K.1060(N.M.) Purattasi . 835 15 31 6560 15 Asvina 5O -8 4922... 1513 6 2 2 
| 38¢., 1p. Aippasi 60 16 29 6N 13 Kartika 7N T 2112 6 48 2 8 0-35 
B.S.1291 Kartigai... 7N 14 30 1D 18 Margaswa.. 1D 6 53 2... 2824 959 9 
i (N.) Hemalamba. Margali ... 2D 14 29 2Ja 11 Pausha -3Ja 8.20%. 15 5 11-57 42 
A.D.1886 ‘ai 3Ja 12 80 4F 10 Magha . 46 8 $64 4 £29 1356.16 
H, 1304 Masi 5F 11 30 6Mr 12 Phalguna ... 6Mr 5 2832... 5138 15 54 50 
| Sep. 30 Panguni... 7 Mr 13 30 1Ap 11 Chaitra 1Ap 4 022... 3241 17 53 23 
( K.Y¥. 4987 Chittirai... 2Ap 12 31 4 My 12 Vaisakha 2My 3 3213 4 6 4 195151 
| Sak. 1808  Vaikasi .. 5My 13 31 7Je 12 Jyeshta 4je 2 4 8... 3228 21 5030 
: Vik. 1948 Ani lJe 13 32 4J1 14 Ashada 5 Jl & g6G)..° 53:37 2349 4 
4° (S.) Vyasa — Adi . 5Jl 15 32 YF Au 14 Sravana . GSP Sh eae. 11 GS 25-47 38 
| K. 1061 (S. M.) Avani 1Au 15 81 8S 14 Bhadrapada. 1Au 29 3933... 3013 01255 
| K. 1061 (N. M.) Purattasi. 45 15 31 60 15 Asvina 3S 28 112327 5029 21128 
| 58g. 32p. Aippasi... 70 16 30 1N 14 Kartika 40 SF's. 1468 410: 2 
B. 8.1292 Kartigai... 2N 15 29 2D 13 Margasira .. 6N 26 15 325 45 5 6 8 36 
| (N.) Vilamba Margali... 3D 14 30 4Ja 12 Pausha 7D 2 4650... 2121 8 7 9 
A.D. 1887 Tai 5Ja 13 29 5F 10 Magha .. 2Ja 24 1844...0 346 10 5 43 
H. 1305 Masi 6F 11 30 7Myr12 Phalguna ... 3F 22 5034... 4939 12 416 
{ Sep. 19 Panguni... 1 Mr 18 30 2 Ap 11. Chaitra 5 Mr 24 2224... 3546 14 2 50 
( K.Y.4988 Chittirai.. 3Ap 12 31 65 My 12 Vaisakha ... 6 Ap 22 541423 1818 16 1 24 
| Sak. 1809 Vaikasi ... 6 My 18 32 l1dJe 12 Jyeshia 1 My 22 96 4... 5444 17 59 57 
Vik. 1944 Ani 2Je 13 31 5J1 14 Ashada 2Je 20 575421 2440 19 58 31 
4 (S.) Sarvajit Adi 6Jl 15 32 2Au15 Sravana ... 4J1 20 2944...04931 2157 4 
| K. 1062 (S. M.) Avani . 3Au 16 381 58 15 Bhadrapada. 6 Au 19 1 84...811 20 23 55 37 
, K. 1062 (N. M.) Purattasi. 65 16 30 70 15 Asvina 7S 17 #8825... 3219 25 54 12 
| 9¢,4 Aippasi... 10 16 30 2N 14 Kartika 20 17 51516 54 8 01929 
{ B. 1293 Kartigai... 3N 16 29 3D 18 Margasira... 3N 15 37 5... 18295 218 2 
) (N.) Vikarin Margali... 4D 14 30 65Ja 12 Pausha 6D 18 S564 4630 416 36 
A.D. 1888 Tai 6Ja 13 29 6F 10 Magha » 6Ja 13 4045..019 0 615 9 
H. 1306 Masi 7F 11 380 1Mril Phalgunk ... 1F 12> Sb ir 5545 813 48 
{ Sep. 7 Panguni... 2Mr 12 30 8 Ap 10 Chaitra si 3 My 12° 42°35 2 36-2 «(10 12 77 
4Ap 11 1615... 18 7 1210 50 
( K. ¥.4989 Chittirai... 4 Ap 11 31 6My11 Vaisakha 5My 10 48 5... 5937 14 9 24 
Sak. 1810 Vaikasi ... 7 My 12 32 3Je 12 Jyeshta 7Je 9 10:68... S839 16 7 87 
Vik.1945 Ani 4Je 18 31 64J1 13 Aghada 1J1 8 5146 901158 18 631 
{ (8.) Sarvadhari, Adi 7J1 14 32 3Aui14 Sravana ... 3Au 7 2336... 4151 20 5 5 
| K. 1063 (S. M.) Avani .... 4Au 15 31 68 14 Bhadrapala. 48 5 5526 6 856 22 338 
| K. 1063 (N. M.) Purattasi. 75 15 30 10 14 Asvina 6 O 5 Stes a? 24 Ba 
| 24¢.35p. Aippasi... 20 16 30 3N 13 Kartika [TN 3 59 6... 5852 26 0 45 
| B.S.12994  Kartigai... 4N 14 30 ®D 18 Margasira... “2D Sees Oooo 
(N.) Sarvari Margali ... 6D 14 29 6Ja 11 Pausha 4Ja 2 246 105011 2 24 36 
A.D.1889 ‘ai 7Ja 12 30 1F 10 Magha 5Ja 81 3487... 20 8 42310 
| H. 1307 Masi 2F 11 29 2Mr 1t Phalguna ... 7 My 2> @ a9) Geao 6 31 ae 
Aug. 28. Panguni... 3 Mr 12 31 65 Ap 11 Chaiira 1Mr 31 3817... 2519 82017 
( K. Y¥.4990 Chittirai... 6 Ap 12 31 1My12 Vaisakha 3 Ap 30 10 7... 123 1018 50 
| Sak.1811 Vaikasi ... 2My 13 31 4Je 12 Jyeshta 4 My 29 4157... 3913 1219 24 
Vik. 1946 = Ani 5Je 18 32 1J1 14 Ashada 6Je 28 1847¢@0 1729 1415 58 
4 (S) Virodhi Adi 231 168 31 4Au14 Syavana 7Jl 27 4587... 5447 1614 31 
| K. 1064 (8. M.) Avani... 5 Au 15 31 78S 14 Bhadrapada. 2Au 26 1727... 3014 1813 4 
K. 1064 (N. M.) Purattasi. 18 15 81 $80 15 Asvina 3S 24 491725 323 2011 38 
| 40¢, 6p. Aippasi... 40 16 29 4N 13 Kariika 50 24 21 8... 3418 221012 
B.S.1295 Kartigai... 5N 14 30 6D 13 Margasira... 6N 22 525823 313 24 8 46 
(N.) Plava Margali... 7D 8 29 9YJa 11 Pausha 1D 22 2448... 3190 26 719 
A.D. 1890 Tai 1Ja 12 30 QF 16 Magha ...: 2Ja 20 5638... 5717 0 32 36 
( H. 1308 Masi 3¥F, 11 380 4My 12 Phalguna:... 4¥F 19 9828) 939m ae 
Aug. 17. Panguni... 5 Mr 13 80 6 Ap 11 Chaitra 6 Mr 21 01820 8 Q 4 29 44 


.@’s Anom. 


Day 
See Ghatikas 
oo ) Palas 


121 121 
150 33 11 
180 5 1 
209 36 51 | 
239 841] 
268 40 31 
298 12 22 
327 44:12 
357 16 2) 


21 $2 21) 
51 411} 


287 18 51 
316 50 41 |. 
346 22 31) 


10 88 51) 
40 10 41 
69 42 31 
99 14 21 

128 46 11 

15818 (1 

187 49 51 \ 

217 21 41} 

246 53 31 

276 25 21 

305 57 11 

335 29 2 

365 0 52) 


29 17 11) 
58 49 1 
88 20 51 

117 52 41 

147 24 31 

176 56 21 { 

206 28 11 | 

236 0 1 

265 31 51 

295 341 

324 35 31 

354 7 21) 


18 23 41) 
47 55 31 
77 27 21 

106 59 11 

136 31 1 

166 251 | 

195 34 41] 

225 6 31 

254 38 21 

284 1011 

313 42 1 

343 13 51) 


Deduct for 
Nakshatras 


2 days, 11 ghat., 26 palas. 0 day, 47 ghat., 47 palas. 1 day, 36 ghat., 40 palas. O day. 13 ghat., 1 pala. 


1 day, 22 ghat., 33 palas. 


Deduct for 


99 140 a9 


24 


0: 


59 


” 


m4 


TABLE XII.—General Ephemeris A.D. 1890—A.D. 1895. 


New Moon 
Ending moment 
Tamil Month of New Moon ‘lithi.@ ’s Anom. ©’s Anom, 
Rogianmy ™ End Mean Actual 
Commence- a > s .¢ £8 Fy @ 
ment of aan Ys S tao f #18 & & 
years in dif- month. 2 g > B 2 Eg > 2am 2 g pa 8 3 . 3 a p> s a ws s a 
ferent eras. FH aA ate Se FEA GAS SE ASE ASE 
/ K.Y.4991 Chittirai . 7 Ap 12 31 2 My 12: Vaisakha ... 7Ap 19 82 8... 1745 6 2813 7 30 10) 
; Sak.1812 Vaikasi... 3 My 13 81 5Je 12 Jyeshta ... 2My 19 3581804733 82646 37 2 0 
Vik. 1947 = Ani . 6Je 138 32 2J1 14 Ashada 3Je 17 35 48 ...e 2013 102519 66 33 50. 
(S.) Vikriia Adi . 3J1 15 31 5 Au 14 Sravana... 5J1 17 73916 56 4 122353 96 54] 
K. sas (S.M.) Avani . 6Au 16 31 18 14 Bhadrapada. } 6 Au: 15 3929... 3453 14 22 26 125 37 31 
: LS . 14. 42a 14 52 1621 O 155 9 21 | 
K. Sp (N. M.) Purattasi. 25 15 81 40 15 Asvina 20 13 438 9... 5488 181934 184 41 11 \ 
37 p. Aippasi... 50 16 30 6N 14 Kartika 4N 12 459.031 45 2018 7 21413 1 
"1296 Kartigai . 7 N 15 29 7D 138 Margasira... 5D 11 464912@ 548 221641 243 44 51 
(i) Subhakrit Margali... 1D 14 30 2 Ja i2 Pausha 7Ja 10 1839... 36 22 241514 273 16 41 
A.D.1891 Tai . 8dJa 13 29 3F 10 Magha . LF 8 6029 9 334 261348 302 48 31 
H. 1309 Masi . 4F 11 30 65 Mr 12 Phailguna ... 3 Mr 10 2220... 28 1 039 5 332 20921 
{ Aug. 7 Panguni... 6 Mr 13 30 7 Ap 11 Chaitra 4Ap 8 5410... 6052 237839 861 5211 
K. Y.4992 Chittirai . 1 Ap 12 31 3 My 12 Vaisakha ... 6 My 8 26 0..01339 43612 26 830 
at 1813 Vaikasi 4 My 13 32 7Je 13 Jyeshta ... 7Je 6 5750... $745 63446 55 4020 
Vik. 1948 Ani .. 1Je 14 81 34J1 14 Ashada 2J1. 6 2040, .6 1. 83319 85 121 
(S.) Khara Adi .. 431 15 82 TAu 16 Sravana... 4 Au 6 130 4 8711 103153 11444 9 
K.1066(S.M.) Avani... 1 Au 16 31 38 15 Bhadrapada os 8 3320... 15 4 12 3027 144 1550 
K. 1066. OY. M.) Puratiasi . 485 16 30 50 15 Asvina Eat} 3 6510 2 5746 1429 O 173 4740 
ll g., 9p Aippasi... 60 16 30 7N 14 Kartika AN 1-87 1.404827 16 27 34 208 19 30 
B. 8. Pe Kartigai 1N 15 29 1 De 8) Margasira... 2D 1. 851... 26500 1826 TF 232 51 21 
Ee Rhy Margali... 2 D 14 30 38Ja 12 Pausha 4D 30 404131 518 20 2441 262 2311 
A.D. 1892. Tai 4Ja 13 29 4F 10 Magha.... 6Ja 29 12381... 3936 222315 29155 1 
H.1310 Masi... 5F 11 30 6Mr 11 Phalguna... 7F 27 442128 817 242148 321 265) 
{ July 26 Panguni 7 Mr 12 30 1Ap 10 Chaitra 2 Mr 28 1611... 3215 26 2022 350 58 41) 
K. Y.4993 Chittirai . 2 Ap 11 31 4 My 11 Vaisakha 3 Ap 26 48 1..05253 04539 1515 0) 
Sak.1814 Vaikasi... 5 My 12 32 1Je 12 Jyeshta 5 My 26 1951... 1144 24412 44 46 50 
Vik. 1949 = Ani 2Je 13 31 44J1 13 Ashada 6Je 24 5141,,. 3152 44246 741840 
(S.) Nandana Adi &Jl 144 32 J} Aarts Sravana . 1Jl 24 233123 5445 64120 103 50 30 
K. 1067 (S. M.) Avani 2Au 15 31 48 14 Bhadrapada. 2 Au 22 5521... 23 3 83953 183 22 90 
K. 1067 M.) Pyrattasi. 58 15 30 60 14 Asvina 4S 21 271220 5828 1038 27 162 54 10 
26 g., 40 p. Aippasi... 70 15 30 1N 18 Kartika 6O 20 59 2...940561 1237 0 19226 0 
B.8.1298 Kariigai 2N 14 30 3D 18 Margasira... 7N 19 3052... 27 4 14385 84 22157 50 
| (N.) Krodhin Maxgali 4D 14 29 4Ja 11 Pausha 2D 19 242... 1614 1634 8 251 29 41 
A.D.1893 ‘ai §Ja 12 30 6F 10 Magha . 8Ja 17 348218 925 18 3241 281 1 3) 
m 1311 Masi 7F 11 29 %7Mr 11 Phalguna... 5F 16 623.,,, 3857 203115 310 33 21 
; July 15 Panguni.,. 1 Mr 12 31 3 Ap 11 Chaitra 6 Mr 17 381318 10 1 222948 340 511) 
Chittirai... 4 Ap 12 31 6 My 12 Vaisakha ... 1 Ap 16 10 3,,, 8441 242822 421 30) 
f ot ra Vaikasi ... 7 My 13 31 2 Gat 12 Jyeshta .. 2My 16 4153... 5443 262656 3343 20 
Vik. 1950 Ani 3Je 13 32 64d) 4 Ashada »f4Jde 14 1343... 12 5 05213 63 2510 
15 Jl 138 4533... 2921 25046 9287 0 
(S.) Vija Adi 731 15 31 2 Au 14 Sravana . 7TAu 12 172311 4921 44920 122 28 50 
K. 1068 és. Mw) Avani $6 anclS 3 £68 14 Bhadrapada . 1S 10 4913... 1434 64754 152 040 / 
K. 1068 (N.M.) Puratiasi . 6S 15 31 10 15 Asvina 30 10 21 3 9 4649 8 46 27 18132 30} 
42¢.,i1 p. Aippasi... 20 16 29 2N 13 Kartika 4N 8 6258... 2654 1045 1 211 420] 
B.S.1299 Kartigai... 3N 14 30 4D 13 Margasira.. 6D 8 2444... 1342 1243 34 240 36 10 
Om ) Visvavasu. Margali... 5D 14 29 6§ Ja 11 Pausha 7Ja 6 5634 7 $43 1442 8 270 8 1 
A.D.1894 ‘ai 6Ja 12 30 7F 10 Magha 2F 5 2824... 61 388 164042 299 39 61 
“1F 11 30 2 Mr 12 Phalguna... 4 Mr 7 014 ,,.083 24 183915 32911 41 
July 6 Panguni... 3 Mr 13 30 4 Ap ll Chaitra 5Ap 5 32 4 6e 7 28 203749 358 43 31) 
My 12 Vaisakha My 5 3654... 34 3 223622 2259 50) 


ittirai... 5 Ap 12 31 
ee edkast M 3544... 5459 243456 52 31 40) 


qy 
@ 
ie) 


Sak.1816 Vaikasi ... 1 My 13 31 Je 12 Jyeshia 


7 7 
3 I , 
4Je 13 32 7 Ji 14 Ashada Sa <2 34... 12 81 263330 82 3 30 
Hx fam ati 4 15 $1 Bm 14 Savana |. 4 Au 1 3994... 9917 068 47 11135 20 
K. eh (s. M.) Avani |. 4 Au 6b 31 68 14 Bhadrapada . 6Au 31 1114 800 48 6 2 57 20 141 710 
K. 1069 (N. M.) Purattasi. 75 6 31 2.0 Asvina 78 29 438 4,..01123 45564 17039 O 
BT ¢., 42 Aippasi 23.0 16 30 4N 14 Kartika 9 0 99 14565 28 40 47 6 54°27 200 10 50 
Be * 505. Kartigai. 5N 15 29 5D 18 Margasira... 3N 27°4645... 1733 853 1 299 42 40 
(N.) Vavabhava Margali... 6D 14 30 7Ja 12 Pausha 5D 27 1835... 1 2 1051 35 259 14 30 
A.D 1805 Tai 1 Ja 13 99 1F 10 Magha . 6Ja % 5025... 4940 1260 8 288 46 21 
H. 1313 Masi ... 2F 11 30 3 Mr 12 Phalguna... 1 2 2215,,,.0 3815 14 48 42 318 18 11 
6 Ap 11 Ohaitra 2Mr 25 54 &96 2222 164715 8147°50 1) 


{ i. 1312 Masi 
: 


June 4 Vanguni,.. 4 Mr 13 30 


Deduct for 

Nakshatras 

Deduct for 
Yogas. 


” 


1 day, 57 ghat., 20 palas. 0 day, 33 ghat., 40 palas. 


” 


” 


1 day, 8 ghat., 27 palas, 


” 


O day, 19 ghat., i4 palas. 
36 


i day, 43 ghat., 12 palas. 
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TABLE XII.—General Ephemeris A.D. 1895—A.D. 1900. 


New Moon 
Ending moment 
Tamil Month of New Moon Tithi. €’s Anom. ©’s Anom. 
Beginning End Mean Actual 
mb a a) = = HR fy 
Commence- 4. g S 4.4 2: =o é 8 af 2. 
ment of Tami uo ue » 4+ 8 Se Be Se soot sa. $8 oa 
years indif- month $8 2 &@ 3& & + acteemaamn So Se, E s > Ss & E = » & & 2 3 3 
ferent eras. Fa an Fea A Es GHA GH GGe ASe as Br 
K. ¥. 4996 Ohitiirai... 6 Apl2 31 1 My12 Vaisakha 4 Ap 24 25 55... 5927 18°45 49 12 6 20) 
Sak, 1817  Vaikasi... 2 Myl3 32 65Je 13 Jyeshta . 5 My 23 5674524 29 4 204493 413810) S 5 
Vik. 1952 Ani . 6Jel4 31 1dJi 14 Ashada . ¢0¢ 92) 99 36... 3 36 22 42 66 . 71 16.8 = 
(S.) Manmatha. Adi 2J1 15 32 6 Au 15 Sravana . 291  93' 208 Se. Oe 36 24 41 30. 100-feae go 
K. 1070 (S. M.) Avani .. 6Aul16 31 18S 15 Bhadrapada . 3 Au 20 331660 3029 2640 3 130 13 40 = 
K. 1070 (N. M.) Purattasi . 28 16 30 30 15 Asvina . 68 19 “6 a8 ees 1-52 159045 l = = 
13g, 14p. Aippasi... 40 16 30 5N M4 Kartika - 60 18 8656... 1227 8 854 1891720F 3 & 
B. 8.1301 Kartigai... 6N 15 30 7D 14 Margasira.. 1N 17 84616 3948 5 228 2184910; ™® 
(N.) Plavanga. Margali .. 1D 15 29 1Ja 12 Pausha .,. 2 D 16 4037... 18 8 7 1 1 24821 0| a 
A.D.1896 ‘ai 2Ja13 29 2F 10 Magha . 4Ja 16 1227 14 5222 85935 27756251! .- 
H. 1314 Masi 8 F 11 30 4Mr 11 Phalguna 5F 13 4417...03619 1058 8 3072441; § = 
June 12 Panguni... 5 Mr12 30 6Ap 10 Chaitra 7 Mr 14 «116 «7 2213 12 5642 336 56 31) o aa 
K. ¥.4997 Chittirai... 7 Ap1l1 31 2My1l Vaisakha 1Ap 12 475718 631 145516 11250) | 
Sak.1818  Vaikasi ... 3 Myl2 32 6Je 12 Jyeshta ...({3 My 12 19 47... 4551 165349 30 44 40 orm 
Ii Je 10 513711 1859 185223 601630| #& =: 
Vik.1953 Ani 7 Je 13 31 QJl 13 Ashada 6Ji 10 23 27... 4621 205056 89 48 90 g, 
by Durmukha Adi 8J1 14 32 6Au 14 Sravana ... 7Au 8 5617 9@0 953 224930 119 2010 c- Ge 
K. 1071 (S. M.) Avani 7Aul6 31 28S 14 Bhadrapada. 2S 7 2% 7... 8135 2448 4 148 52 9 | = 
1071 (N. M.) Purattasi. 38 15 30 40 14 Asyvina 30 6 5857... 5318 264637 17823505 4g . 
98 g.,45p. Aippasi.. 50 15 30 6N 13 Karika 5N 5 3048... 1635 11154 2075540; = 
B. 6.1308 Kartigai... 7N 14 30 1D 13 Margasira... 7D 5 238 4 4214 31028 2372730| ™ 
(N.) Kilaka Margali... 2D 14 29 2Ja 11 Fausha ... 1Ja 3 3428... 13 3 5 9 1 2665990| @ S 
A.D.1897 Tai 3Ja12 80 4F 10 Magha . 8F 2° 618°) 4722 _7 735 296 31 11.) eee 
H.1815 = Masi 5 F 11 29 5Mr1l Phalguna ... 4Mr 3 38 8... 992 9 6 9 336 31| 3 * 
June 2 Panguni... 6 Mr12 31 1Ap 11 Chaitra 6Ap 2 966... 2°64 °21 £42 856 34 51) o @ 
K. ¥Y.4898 Chittirai... 2Ap12 31 4My 12 Vaisakha ... 7 My 1 4148... 4656 13 316 195110 
Sak. 1819 -Vaikasi... 5 Myl3 31 7Je 12 Jyeshia ... 2My 81 1338... 2723 15 148 4923 0] & 
Vik. 1954 Ani 1Je13 32 4Jl1 14 Ashada 3 Je 29 462930 339 17 022 785460} 3 = 
(S.)Hemalamba. Adi 5J1 15 31 7Au 14 Sravana ... 5 J] 29 1719... 8564 185855 1082640| ™@ & 
1072 (S. M.) Avani 1Aul5 31 38 14 Bhadrapada. 6 Au 27 49 928 4 0 905729 1375830] © & 
K. 1072 (N. M.) Purattasi. 4S 15 31 60 15 Asvina 1S 26 2059... 3129 29956 2 1673020! ‘ 
44¢.,16p. Aippasi... 70.16 30 1N 14 Kartika 20 25 5249... 6659 245436 197 2107, & @& 
B.S. 1303 Kartigai.. 2N 15 29 2D 13 Margasiva... 4N 24 2439... 9220 265310 22634 O a0 
(N.) Saumya Margali... 3D 14 29 3Ja 11 Pausha 5D 23 56 29...04830 11827 256 550 2. 
A. D. 1898 Tai 4Ja12 30 5F 10 Magha > 7Ja 22 9819 ...e1614 317 0 285 37 40 : 
H. 1316 Masi 6F 11 30 Mr 12 Phalguna ... 2F 21° OQ Gap 4861 5 15 34 315 931 = ES 
May 22 Panguni... 1 Mr13 30 2Ap 11 Chaitra 3Mr 22 32 0... 1818 714 6 3444121) 2 
Nn 
K. ¥. 4999 Chiitirai... 3 Ap12 31 5 My 12 Vaisakha 5 Ap 21 36020 50 2 91241 86740) 4 
Sak.1820 Vaikasi ... 6 Myl3 31 I1Je 12 Jyeshta 6 My 20 $540... 2827 111115 882930; 3 © 
Vik. 1955 = § Ani .. 2de 13 82 §J1 14 Ashada 1Je 19 YY S63. ee is 9 48 368 190 | a, 
(8.) Vilamba Adi .- 61 15 381 Au 14 Sravana ... 2J1 18 3920... 4414 15 822 973310: & © 
K, 1073 (8. M.) Avani .., 2Au15 31 48 14 Bhadrapada. 4 Au 17 1110... 2111 17 655 127 5 0] = 
K. 1073 (N.M.) Purattasi. 56S 15 81 70 15 Asvina S 15 43 0... 5616 19 529 1563650| 8 3 
ae aa 70 15 1450... 9714 21 4 3 186 840} & 
59g. 47 p. Aippasi... 10 16 30 2N WM Kartika 1N 13 4640... 5932 23 236 2154030| o & 
B.8. 1304 Kartigai... 3N 15 29 3D 13 Margasira... 3D 13 1831 ...028 7 25 110 245 19 20 | pee 
(N.) Sadharana Margali ... 4D 14 30 5Ja 12 Pausha 4Ja 11 6021... 5515 965943 2744410) & = 
A. D.1899 lai » 63a13 29 6F 10 Magha 6F 10 29135, “SPSEs 125.6 204 la 2 
H.1317 Masi .,. 7F 11 30 1My 12 Phalguna 7 Mr 11 54 1... 47 4 329334 33834751) O° & 
May 12 Panguni,,, 2Mr13 30 38 Ap 11 Chaitra 2Ap 10 2651... 13825 522 8 36319 41 ) 
K.Y¥. 5000. Chittirai... 4 Ap12 31 6My12 Vaisakha 3 My 9 67 41). Sepee BE 3 
Sak. 1821  Vaikasi... 7My13 32 3Je 13 Jyeshta 5 io 8 29 31 ...0 11 54 : rs ra * = F 
Vik. 1956 = Ani .. 4£3Je 14 81 631 14 Ashada 7J1 8 121 7 4542 111748 863940] @ 
(8.) Vikari Adi .. 731 15 32 38Au 15 Sravana - LlAu 6 85 12... “G8 28 316 16 22 116 11,90 a 
K. 1074 (8.M.) Avani ... 4Aul6 31 68 15 Bhadirapada. 38 6 5 2... 3824 151456 145 43 20 2. ae 
K. 1074 (N.M.) Purattasi. 75 16 30 10 165 Asvina 40 4 3652,,, 4418 171329 1751510! 4 
15 g., 19 p. Aippasi .. 20 16 30 3N 14 Kartika .. 6N 3 842... 2828 1912 8 204 47 O a 
B.8.1305 Kartigai.. 4N 15 30 5D 14 Margasira.. 7D 2 4032..05947 211036 2341850) % © 
(N.) Virodhakrit. Maygali .. 6D 15 29 6Ja 12 Pausha 2Ja 1 1222... 3227 93 910 2635040| *% @ 
A.D.1900 Tai... 7Jais 29 TF 10 Magha . 83Ja 30 441231 120 25 744 2932930| © 
H.1318 Masi .. 1F 11 30 2Mr 12 Phalguna ... 5Mr 1 16 3... 9649 27 617 3225420| S ©& 
Mayl Panguni,,, 3Mrl3 31 6 Ap 12 Chaitra 6 Mr 30 4763... 4960 13134 3622610) a @ 


| 


pie: 


af 149 
TABLE XII—General Ephemeris A.D. 1900—A.D. 1905. 
New Moon 
Ending moment 
Tamil Month: of New Moon Tithi. (’s Anom. ©’s Anom. 
Beginning z “ Mean Aciual 
_ Commence- 4 g 4 g q 3 4 v E g s 
ment of Tamil 2 4 4 . a a a a = #8 #8 
years indif- month $8 » 3 B® fasney etn. 2 = 24 rd s Ss y, E -_ E cs 2g Ee 
ferent eras. Ba A ss Bad GAA SH GSK GOA Bs Br 
K Y. 5001 Chittirai,.. 6 Ap 13 7M Vaisakha ... 1 Ap 19 43 1153 330 8 164229) .. 
Sak. 1822 Vaikasi ... 1 My 13 4 Je Jyeshta ... 2 My 5133 003430 52842 461419: & 
Vik. 1957 = Ani .. 5Je 14 7 Jl Ashada 4 Je 9323 26 5931 %72715 #%7469| § * 
(8.) Sarvari Adi ek O46 4 Au Stavana ... 5 Jl 6513... 2845 9 2549 10518 0 oa 
‘K. yb (3.M.) Avani... 5 Au 16 78 Bhadrapada. 7 Au 7 3... 849° 91 2422 a344950) % ° 
K. 1075 (N. M.) Purattasi. 18 16 20 Asvina a) 6853... 4443 132256 164 21 40 = 
30 ¢.,50p. Aippasi... 30 16 4N Kartika 3 O 3043... 3130 15 2130 19353 30f 
B.$8. 1306 Kartigai... 5N 15 ' 6D Margasira ... 5 N 2 33...@14 26 1720 3 22326 20: w oe, 
ee Margali ...7D 15 7 Ja Pausha ... 6D 34 24 ...° 56639 1918 87 2525710; “ = 
A.D.1901 Tai ot op 13 2¥ Magha Sua ae 614... 38354 211710 28229 0 = 
7 ‘H.1319. «Masi «= «.. 3 F 12 3 Mr Phalguna ... 2F 38 419 516 231544 312 050| & 
Ap. 20 Panguni... 4 Mr 13 6 Ap Chaitra 4 Mr 954... 3113 251418 3413240) =~ & 
K. Y. 5002 Chittriai... 7 Ap 13 2 My Vaisakha 5 Ap 4144, 5254 271251 6 48 59) 
Sak. 1823 Vaikasi ... 3 My 14 5 Je Jyeshta 7 My 13 34...012 7 138 8 3520 49 é 
Vik.1958 Ani ~. 6Je 14 2 Jl Ashada 1 Je 45 24, 29 56 33642 64 52 39 
(S.) Plava., Adi dl 16 5 Au Sravana 3 Jl 171415 5140 53515 942429| & * 
4 Au 49 5... 1658 733 49 123 56 19 © 1 
K. 1076 (8. M.) Avani .., 6 Au 16 18 Bhadrapada. 6 S 20 $512 4847 98923 15328 9; YF ™ 
K. 1076(N. M.) Purattasi . 2S 16 40 Asvina 70 6245...098 4 113056 183 0 04 § = 
16 g.,21 p. Aippasi ..50 17 6N Kartika 2N 2435 ...@13 38 13 2930 212 31 50 on 
B.S. 1307. Kartigai,.. 7N 16 7D Margasira 3D 56 25 11 224 15928 3 242 3 40 2 S&S 
(N.) Pramadin Margali saa ae 16 1 Ja Pausha 5 Ja 9815... 4917 17 26 37 271 35 30 Rs 
A.D. 1902 ‘ai . 2da 13 3F Magha cy a 05. S31 6199511 301 790) = = 
H. 1320 Masi ey Pee 5 Mr Phalguna ... 1 Mr 815510 534 212344 330 39 10 “s bs 
Ap. 10. Panguni.,. 6 Mr 14 7 Ap Chaitra 3 Ap 345...033 3 2382218 36011 0) 

{ K.Y¥.5003 Chittirai,.. 1 Ap 13 3 My Vaisakha 4 My 35 36... (5¢ 54 25 2061 24 27 i9y~ 2 
Sak. 1824  Vaikasi ... 4 My 14 6 Je Jyeshta 6 Je 196... 1 4° 371925 6359 9 s 
Vik. 1959. = Ani aide. 4 $4) Ashada 7 J 3916... 2948 14442 83 3059 2? 

(8.) Subhakrit Adi a db. 16 6 Au Sravana, ‘ 9 Au at °G 3 45 8 343.16 118 2 50 Oo 
K.1077(S. M.) Avani... 7 Au 16 28 Bhadrapada. 38 4256... 1031 54149 1423440; “~ = 
tk 1077 (N. M.) Purattasi . 35 16 5 0 Asvina 5 O 1446 103918 74023 172 6 30 = ‘ 
1 g., 63 ap. Aippasi ... 60 17 7N Kartika 6 O 4636 ©1638 93856 2013820? < 

B.S Kariigai... 1 N 16 iD Margasira ... 1N 18 2629 6933 11387 80 231 10 10 i os mt 
(Ss) jBsocart Margali,,.2D 15 3 Ja Pausha 9D 5016... 46838 1836 4 260 42 0 i ace: 
A.D.1903 ‘ai _ 4Ja 14 4 ¥F Magha ba 4 Ja 92 7... 3815 158437 290 13 60 — 
H.1321 Masi ..5¥F 12 6 Mr Phalguna ... 5 F 535727 9318 173311 319 4640) & 
H Mr. 30 Panguni,., 7 My 14 1 Ap Chaitra 7 Mr 25 472900 1 2 193144 3491730) -« & 
( K.¥.5004 Chittirai.., 2 Ap 13 4 Vaisakha ... 1 Ap 67 37 27 31 3 213018 1333 49\ 
Sak. 1825  Vaikasi ... 5 My 14 I Jyeshta 3 My 2927... 5427 239862 45 539) & 
Vik. 1960 Ani ar des 15 4 Ashada 5 Je EL? inc. Soda ee ee ee. 2. 37 39 S . 
(8.) Sobhakrit Adi . 5d) 16 1 Sravana ... 6 Jl 338 7... 80 9 279559 102 9 19 oe tt) 
K. 1078 (8. M.) Avani , 2 Aw 17 45 Bhadrapada. 1 45722 4752 15116 13141 9! © 
K. 1078 (N. M.) Puraitasi. 58 17 6 Asvina 2 3648 @0 856 34949 161 12 59 | a 
17 g., 2p. Aippasi.. 70 17 11 Kartika 4 838 20 3517 54893 1904450f = * 
B.8.1309 Karvigai... 2N 16 3 Margasira ... 5 4028... 830 74657 2201640; © . 
a -) Rakshasa Margali,..4 D 16 4. Pausha 7 121818 4854 945 30 249 48 30 - © 
A.D.1904 ‘ai .5Ja 14 5 K Magha Seams | 44 8... 8513 1144 4 279 20 20 7 
H. 1322 Masi ;er ds 7 Phalguna ... 3 15 58... 2359 1842 37 308 52 10 7c 

| Mr. 18 Panguni ... 1 Mr 13 3 Chaitra 4 47 48 17 @ 10 28 154111 338 24 0) PON ee 

( K.¥. 5006 Chitiirai.., 4 Ap 13 6 Vaisakha 6 19 38... 5057 173945 240 19) 

& V aikasi 5 13 9 Jyeshta Yf 51 28 15 24 6 193818 3212 9 L “ 
ee ee ee : 2 2319... 5025 213652 614359] 5 ° 
Vik. 1961 Ani Bde 14 5 Ashada see 3 55 9 13 11 46 23 35 25 9115 49 4 
(8.) Krodhi Adi i; Oost, 16 2 Sravana 5 26 59... 8047 25 33 59 120 47 39 =~ ¢ 
K. 1079 8. M.) Avani _ 4 Au 16 5 : Bhadrapada . 6 58 49 ... 49 $2 27 32 33 150 19 29 | 4 
K. 1079 (N. M.) wattasi .65 16 7 Asvina 1 30 39 ve 10 56 i 57 50 179 51 of a 
é2g.,55p. Aippasi ...10 16 2 Kartika 3 229 7 386 0 356 23 209 23 10 co 8 
B.8.1310 Kartigai... 3N 15 4 Margasira... 4 419... Gel FeSO 28865 0) mm & 
(N.)Anala Margali.. 5D 15 fh Pausha 6 6 9 & 4234 763 380 268 26 50) S 

A.D. 1906 ‘ai 6 Ja 13 7 Magha 7 8759 Ok 2 BGR 4 29758 40) =F 
H. 1323 Mani a7 33 l Vhalguna ... 2 9 50 845 11 50 38 327 30 40 o ¢ 
Mr. 8 Panguni ,.. 2 Mi 13 4 Chaitra 3 11 40 5244 134911 857 2 20) 
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TABLE XII.—-General Ephemeris A.D. 1905—A.D. 1910. 
New Moon 
Ending moment 


Tamil Month of New Moon ‘ithi.( ’s Anom. ©’s Anom. 


Beginning End Mean Actual 
Commence- wae a > @ = 9 foe 4 2 Sa 
ment of phen Var! A fi a ho ee S § & = BY & pen 
years in dif- month, 25 hee Es a LunarMonth, 4“ © < 4 a & a mk 2 - % 24 
ferent eras. ra aA S eae es 66@8 S£ AS ASE Be 
. Zz 
( K. ¥. 5006 Chitiirai... 5 Ap 13 31 7 My 13 Vaisakha ... 5 My 4 1330... 37 5 154745 2 : 
| Sak. 1827 Vaikasi ... 1 My 14 381 3 Je. 13 Jyeshta 6 Je 2 4520 °3 1137 174618 fo 50 38 | a 
Vik. 1962 Ani 4Je 14 32 7Jl 15 Ashada 1 Jl 2 1710... 4150 194452 809219] & 
4 (S.) Visvavasu Adi 13) 16 31 8Au 15 Sravana . 2 Jl 31 49 0 Avto7 98 214396 10954 9| o 
| K. 1080 (S.M.) Avani 4Au 16 31 68S 15 Bhadrapada. 4 Au 30 2050 ...@ 3022 23 41 59 139 25 59 bee 
K. 1080(N.M.) Purattasi . 7S 16 31 20 16 Asvina 5 S 28 5240... 6227 254033 1685749! = 
| 40g. 26p. Aippasi... 30 17 80 4N 15 Kartika 70 28 2431... 14... 0 550 19829397 a 
B. 8.1311 Kartigai... 5N 16 29 5D 14 Margasira... 1 .N 26 5621... 4011 2 424 298 199) 2 
(N) Pingala Margali ... 6D 15 29 6Ja 12 Pausha 3D 2 2811... 824 4 257 273390| & 
A.D.1906 ‘Tai 7Ja 13 30 1F 11 Magha ... 5 Ja 2% O 12404022 6 131 287 510) & 
H.1324 = Masi 2¥ 12 30 3Mr 13 Phalguna... 6 F 23 3151 16 3 8 0 4 3163659| 3 
Feb.25 Panguni... 4 Mr 14 30 5 Ap 12 Chaitra 1 Mr 2% 34124 5453 95838 346 849) 
{ K. ¥.5007 Chiitirai... 6 Ap 13 31 1My13 Vaisakha 2 2 : 5 
| Sak. 1828 Vaikasi... 2My 14 31 a 13 Jyeshia ee My ro 4 3 i n 38 3 3 6 39 ss ae ¢ 
Vik. 1963 Ani 5Je 14 32 1Jl 15 Ashada 5 Je 21 3912... 64 3 156419 692849| @ 
{ (S)Parabhava Adi... QJ1 16 31 44u 15 Sravana “7 Jl 21 11 2 "9 2830 175252 99 039) = 
| K. 1081 (S.M.) Avani... 5 Au 16 32 18 16 Bhadrapada. 1 Au 19 4252 ...@ 5934 195126 128 32 pi 3 
| K.1081(N.M.) Puratiasi 2S 17 30 30 16 Asvina 3 8 18 1442... 9757: 2160 0° 158 4 ~ 
| 3¢.,58p. Aippasi... 40 17 30 5N 15 Kartika 40 17 4632... 5433 23 48 33 187 oi fe 
{ B.S. 1312 Kartigai... 6N 16 29 6D 14 Margasira... 6 N 16 1822... 2023 2547 7 ci7 Fea 4 
(N.) Kalayukta Margali... 7D 15 30 1dJa 13. Pausha 7 D “1s Bea £) 4619 03224 24 B- : ae 
aD ee a ajay 4 29 28 Se 23a ik 22 3.601818 21067 2761190 =e 
H. 1325 Masi ... 3F 12 30 4 Mr 13 Phaiguna 3 ¥ 12 63852... 4180 4 931 30543 | 2 a 
Feb.14  Panguni... § Mr 14 30 6 Ap 12 Chaitra.. £ Mr 14 26 43...-1137 6 8 5 335 - 19 > 
6 Ap 12 5733... 4855 8 638 3644710} ~ © 
K. ¥.5008 Chiitirai. 7 Ap 13 31 2 My 13 Vaisakl 1 5 | ; 
Sak. 1820 Vaikasi is 3 My 14 82 63e id as 3 Te. ft sr 7 10 Ps id 12 ous = a s a 
iL +. 7 Je 15 31 O3yeee e 4 33 ; Ss 
{ (S.) Plavanga Adi ~~ 3J1 16 32 6 Au 16 - snead 6 e 5 rs r < i : ts a ae 2 
K.1082($.M.) Avani... 7Au 17 31 28 16 Bhadrapads. 7S 7 3643... 4749 = = 1178859] & 
K.1082 (N.M.) Puratiasi. 38 17 30 40 16 Asvina 20 °7 “gee ee eee 4 50 6 See 
19 gy 29 p. Aippasi... 5O 17 30 6N 15 Kartika oN - 5 Meme EES an args. gee s 
8.1318 Kartigai... 7N 16 30 1D 15 Margasira 5b 5 aoe 1 66:33 206-14 39 ae 
(v) Siddha. thin. Margali... 2D.16 29 2Ja 13 tae OS —. rr S 53 36 95 33 40 265 ° ste 
A.D.1908 Iai 3Ja 14 29 3K 11 Magha oe oe ae o is San 
: 2 1554... 1922 01858 294 > 
H. 1326 Masi .. 4F 12 30 5 Mr 12 Ph 2 ; . 94 49 59 . 
{ Feb. 4 Panguni.,, 6 Mr 13 31 L te 12 oe rSiiecg ms : a. 5 ih ia a it 2 oe ba pm < 
eee ) 
( K. ¥.5009 Chittirai,.. 2 Ap 13 31 4 My 13 Vaisakl 6 ; a? 
| a “= Yakosi ... 5 My 14 81 tie 13 emia ; wy re re 7 e ¥ < ee 4 oi a a g 
ik. 1965 ni 1Je 14 32° 4J1 15 Ashada 1 Je 23 eee : | 
{ (S.) Kilaka Adi 5J1 16 31 7 Au 15 Sravana 3 3s See tesa ee 
sons : oe 1] 28 26@G<." Gs 19 20-1 99 | 
K. 1083 “€.M.) Avani .., 1 Au 16 31 88S 16 Bhadrapad ae : 3 019 106 45 29 aN 
i i, 1088 (NM) Purattasi 48 16 30 60 15 Fee 3 s. ‘ 30 36 - 32 46 76 =e soos i. 
0g: 31 p. Ippasi ... 6O 16 30 T7N 14 Kartika I” *:©) We 5 ' oe s 
; . 5 22%... 1346 18 ; p 4 
B.8.1314 Kartigai... 1N 15 30 2D 14 Margasi a : 6 0 195 2059 “to 
(N.) Raudra Margali .. 3°D 15 29 33a 12 Pausha 2 N 23 3415... 5221 20 4 a4 294 59 49} 
K.D.1909 ‘ai tJa 18 30°55 ieee a a = 5 ...@ 2726 22 3 7 242439) A 
H. 1327. Masi 6¥ 12 30 7Mr  Pialgmk 7 # ae eo 40i) os oat Sonne 
Ja. 23 Panguni,,, 1 Mr 14 30 2Ap 12 Cini ‘s Z Mr o = hs ve = > = - Hs oe series . 
| re 43 010) 7 
K. ¥:5010 Chittirai... 3 Ap 13 31 5 My 13 Vai 20 1 : 
( “ack esl Vaigadt 6 My li 31 Le it dyed 4 ae 
é 3 Jyeshta 4 My 19 4516..03218 499; ab 
Vik.1966 Ani ; 2239 36 48 19 
Pe oar 2Je 14 82 5J1 15 Ashada 6 Je 18 17 61785523 62112 6620 9| % 
a + 
4 ya 6J1 16 31 1Au15 Sravana_.,, 7 - = a - 2165 81945 955159 §, 
K, 1084 (S.M.) Avani... 2Au16 31 48 15 BI 3 8 | 6357 101819 125°23 49) & 
K. 1084 (NM) Purattasi 5S 16 31 70 16 Asviae =) BO ut SL eee 30 | 2 
ie Gi, (hient .. 10°17 30-280 eee 2 14 2426... 1554 1415297 1842729) 8 
BS Wk eetigdd ". 3 N16 29° 9 ee ee [3 2 17180 160 1614 0 2186919] 
(N.) Demme Maven “4D I 39 «gga 48 g as 12 28 7... 4622 181284 24331 9] & 
: 4 Ja 12 Pausha 3 Ja Li *Oae 25 : x “2 
A.D. 1910 Tai 6 Ja 13 30 6F 11 Magha 1 F 314710. eae ee ee 
eee A Ae Phsige “6 Mr 1) 3 Be. 
a. 13 anguni... 2Mr14 30 3Ap 12 Chaitra | oe oe 815 332 640| > 
P daitra 7 Ap 9 3527... 6237 86 648 3613330; ~ 
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TABLE XII.—Genera] Ephemeris A.D. 1910—A.D, 1915. 


New Moon 
Ending moment 


Tamil Month ‘ - New rea ( ’sAnom. @’s Anom. 
inni ua 
BY Beginning aes - _ Mean 5 G eee 
~ Commence- & “| S = Se a g 3 Be &. 
___ment of tamil 4 & = “3 Lunar month 42 & 228 3 ez 3 8 Se 6f 88 
yearsindif- month 98 & @ 5 8 b> SE > Sa> SS ES >s S 23 ERG 
ferent eras. es § S esa FR 2epoad ££ AGk 42652 zs 3 
; ittirai 3 Vai 17 1224 032 6 255448) ¢ 
, - ¥. 5011 Chittirai... 4 Ap 13 31 6 My 13 Vaisakha .. 2My 9 7 O \ 
wY 1832 =Vaikasi... 7 My 14 31. 2Je 13 Jyeshta ... 8Je 7 39 7 9045 23040 55 26 38 a Of 
— Vik.1967 = Ani -- SJe 14 32 6J1 15 Ashada ... 531 7 10576 4965 4 2913 84 58 29 2 
S.)Sadharana. Adi... 7J1 «16 82 3 Au 16 Sravana ... 6 AU 5 4247 1230 6 2747 1143019] @& # 
K. 1085 (S.M.) Avani ... 4Au 17 81 68 16 Bhadvapada. 18 4 1438 3 4056 8 26 90 144 2 9/ 
asi. 7 30 10 16 Asvina 20 3 4628... 1642 102454 17338591 #8 . 
‘K. 1085 (N. M) Purattasi. 78S 1 2 \ ] 5 
' 6g.,3p. Aippasi... 20 17 30 3N 15 Kartika N32 618 18 160 59 42 1% 23 28 203 5 49f % 
__&.S8.1316  Kartigai. 4N 16 29 4D 14 = Margasgiva 5D 1 50 8... 4748 1422 1 232 37 39 2 8 
(N.) Dundubhi Maygali... 5D 15 30 6Ja 13 Vausha 7D 31 9158... 3635 162035 962 g29| © 
4 ‘ED. 1911 ‘ai ~» TJa 14 29 7H 11 Magha ... 1Ja 29 534830 2195 1819 8 214119| 2 
H. 1329. Ja. 2 Masi ... 1F 12 30 2 My 13 Phalguna’... 8 F 28 25 38... 59 27 20 17 41 32118 9 3 
or 1330. D, 22 Panguni... 3 Mr 14 30 4 Ap 12 Chaitra ... 4 Mr 29 572930 30 8 221616 350 45 0) oO 
; ittivai ‘ ‘aisakh: 19 5420 241449 15 118) | 
‘K. Y. 5012 Ohittirai... 5 Ap 13 31 7My13 Vaisakha ... 6 Ap 28 29 a 
Sak. 1833 Vaikasi... 1My 14 32 4Je 14 Jyeshta ... 1My 28 1 9... 13 46 261323 44 33 3 Ba 
Vik.1968 Ani . 6Je 15 31 73) 15 Ashada 2Je 26 3259... 2043. 03840 74 459) & 
(S). Virodhakrit. Adi 151 16 32 4Au 16 Sravana ... 4Jl 26 44925 4744 28713 1033649] 1 5 
4 1086 (S.M.) Avani .. BAU 1T 81 78 16 Bhadrapada. 5 Au 24 36 39... 8 4 435 47 +4 8 "3 | y 
| K. 1086 (N.M.) Puraitasi. 1S 17 80 20 16 = Asvina 7S 23 82922 8335 63421 162 40 29 oe tee 
91 g.,34 p, Aippasi... 30 17 80 4N 15 Kartika 10-22 4019 .,e 613 8 3254 le21219f 
B.8.1317 Kartigai.. 5N 16 30 6D 15 Margasiva... BN 21 12 $20 4641 108188 44 9) > 
roc aegis tin He 9.1F 1 Magha oad - 1550 3346 142885 98) a7ag| © 
&A.D.1912 ‘ai a oe 6S: Di 35 2 
it i381 Masi ... 2F 12°30 3 Mr 12 Phalguna... 7F 17 47 a 18 11 26 hs tt 2 aD 19 <3 ge 
Dec. 11 Panguni 4Mr 13 81 6 Ap 12 Chaitra 2Mr 18 1930 ...0 52 52 
K. Y.5013 Chittirai... T Ap e ai ded - Yabeween EF “ie = . - lie . 26 = ro + 2 af * F 
J r Tad i ais tI 3 r e€ oe ne : . é ad “3 
vik, 1969 aot 6 = es 14. Avhads occ fe Je 14 55 015 1334 242192 681198] ‘gs 
“xr Uhh gi Bi bani s| 8 8 
ieavi, Ad “ 12 5840... 48 45 
_ (8.)Paridhavi. Adi 2J1 15 32 5 Au 15° Sravana ag Au ; 
ar ees: fees hic is faemesl fy, 
XK. .M.) Purattasi. 28 16 31 svin ; B49, 8 
DR ae ee 
| B.8.1318 Kartigai . 6N 15 30 7D argasira .., : an J 
(N,) Raktaksha Margali .« 1D % 29 1Ja 12 Pausha Ja 7 37 “A me . = + : a 4 ~ is aes 
ee ae eee Tl Megne eee +) a “lo 5714 1485 9 8285789] > 
oe H. 1332 Masi... #4F 12 30 5 Mr 13° Phalguna ... 6 Mr 4] <a a . nd 43 858 29 50) oS 
; Noy. 30 Panguni,.. 6 Mr 14 30 7 Ap 12 Chaitra ... LAp 6 1321... 4042 
3 Vai a | 2 1838216 2246 8) « 
(K.¥.5014 Chittirai . 1 Ap 13 32 8 My 13 Vaisakba’... 2 My 4 = + 6 re < aA 3050 v2 17 58) t ae 
_ Sak. 1835 Vaikasi ... 4 My 14 31 6 Je 13 Jyeshia 4 Je ; ie tes aa tes 99-25" (Bi 40.40 S 
Vik.1970 Ani .. 7Je 14 32 331 15 Ashada 6Jl 38 ie vk uel A 
_(8.) Pramali Adi =... 4. J) 16 «31 6 Au 15 eres bye | fa > en ae 
ee, ree Coes Bs 8 13 pcg , 88 30 422. 10 6 05148 170%19/ ¢ | 
| K. 1088 (N.M.) Purattasi. 38 16 30 40 svit oes ee 3322 25021 1987 of & * 
re eveeeere ee oN 1G Rartike. SN 98 28 2. 110 44865 999-28 5 — 
B.S + rte ge SS 13 Sonn. iD 98 0 027 3426 64728 259 049| = = 
QY) Krodhana Margali... 2D 15 30 3Ja 1s ausha wae 1 4s 13 6 B46Ce Ben be Bo e 
Ps Mest r 12 ‘1 6M 13 si vn 1F 95 333310 5565 104485 S18 499 e * 
335 ; ae ‘ iy nalg ‘bs aioe 
{ |S gery et a 7 Mr 14 30 1Ap 12 Chaiura 5 Mr 26 3593... 4032 1248 9 34736 20) o 
dial 2% 713... 2349 144142 115238) g 
KY. 5015. Ohittirai . 2 Ap 13 31 4 My 13  Vaisakha ... “— i so 31s 1 mee eee Alle 
’ Sak.1836 Vaikasi... 5 My 14 31 7 Je P iwiny ; mf os: 1083 .. 8550 198800 45 Bete Ff 
es: ee ve eS Ss “tie 16 Smet 4J] 22 424323 348 203794 10098 8| & = 
Bee) Ananda Adj =... Sdi 16 32 1 Au Bhar 6 Au 21 14 33 ...00 28 24 923557 1295968| 7 
ot oe eee a5 gD 16 Asvim’ 78 19 6633. 5117 949481 1605148, % 

K. 1089 (N.M.) Puratiasi . 68 17 30 60 i amie 20 10.1813. 14 8 9683 @ 18 i.e 
| 6¢.,8p. Aippasi.. 70 17 30 1N 165 Ka SB 66s Sorat 8 4 8810 080M Ste bs OS e & 
nee; Rarleate, Sar oe me 2D 13 ona: .. 6D 17 2154... 449 26655 948 719] “* 

(N.) Kshaya Margali.. 3D 15 30 4 Ja m “Gia 16 6344. 8447 463% WT Se 8 me 
a a i 0 1M is Phelgunn 1F 14 256384...e@ 8138 664 2 3071059] s 
~ i 7 ] 4 T f : ; see 9 ¢ 33 4 > 9 | ce sit 
Mor Senge aa i Mr 14 40 2Ap 12° Chaiira nya gltaliae oe 
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TABLE XII.—General Ephemeris A.D. 1915—A.D. 1920. 
New Moon 
Ending moment 
Tamil Month of New moon Tithi. (’s Anom. @’s Anom. 
Beginning s End 5 Mean _ Actual 3 2 
> > om : wn S 
Commence- ee és Ss 8 2s g g “8 
ment of Tamil 4 3 > “ © . Lunar Month 4 2E BBQs SB 23 . 3 ee 
years in dif- marth. -¢ 2 i ee Bhd & Ss 3a » 84 e845 FAag ca 
ferent eras. eso 4 eee ZAR CHA SH ASH AOHK BE 
ittirai 3 Ap 1: § My 13 Vaisakha ...{ 4 Ap 14 29 14 gi 1 10-61 9 059 8F 
( K.¥.5016 Chittirai . 3Ap 13 31 5 M 6 My 14 14... 411 1249 43 80 30 = E 
ak. Vaikasi ... 6 My 14 32 2Je 14 Jyeshta 7 Je 12 3264... 4323 144817 6 4 a 
| ie Ani. Bde 15 81 5 Jl 16 Ashada 231 12 444... 1947 16 4650 89 34 He as 
4 (S.) Rakshasa. Adi .. 645] 16 32 2 Au 16 BSravana 3 Au 10 36 34 ...@53 0 18 45 24 119 628) 2 
| K, 1090 (S.M.) Avani _ 3Au17 31 58S 16 Bhadrapala. 58S 9 825... 2316 204357 148 38 18| 2 
K. 1090 (N.M.) Purattasi.. 68 17 830 70 16 Asvina 60 8 4015... 5124 224231 17810 8} s 
\ 23 ¢., 39 p. Aippasi By le Oh 87 a ON «ib Kartika 1N 7 42 5 ae ee 6 24 41 § 20741 59 a 
B. 8.1321. Kartigai... 3 N 16 30 4D 15 Margasira... 2D 6 48 55... 4418 26 39 38 237 13 49 - 
(N.) Prabhava. Margali... 5D 16 29 5 Ja 13 Pausha 4Ja 5 1545..01044 1 4 55 266 45 39 * 
A.D.1916 ‘ai 6Ja 14 30 7F 12 Magha 5F 34735 ..038 3 38 329 2961799] = 
H. 1335. Masi . LF 18 29 1 Mr 12 Phalguna 7Mr 4199... 640 5 2 2 325 4919 © 
| Oct. 28. Panguni,.. 2 Mr 13 31 4 Ap 12 Chaitra lAp 25115... 87 9 7 036 855 2f 9) 
( K. ¥.5017 Chittirai... 6 Ap13 31 7My13 Vaisakha ... 3My 2 23 6... 952 85910 19 37 28 - 
! Sak.1838  Vaikasi... i My 14 31 3Je 13 Jyeshta  ... 4 My 81 5456... 4455 105743 49 918 4 
| Vik. 1973 Ani 4Je 14 39 TJl 15 Ashadla ... 6Je 30 2646..02156 125617 7841 8| & 
4 (8) Anala, Adi 1Jl 16 31 3 Au 15 Syavana ... 7d] 29 583630 0 9 14 5450 1081258} 
\ K. 1091 (S. M.) Avani . 4 Anui6 31 68 15 Bhadrapada. 2 Au 28 3026... 3811 16 5324 187 44 48 | v2 
| K. 1091 (N. M.) Purattasi.. 75 16 31 20 16 Asvina 48 27 216... 1446 185158 16716 38 ‘ Ss 
\ 389 g., Op. Aippasi .- 30 .17 39 ~S 0 ee Martika 5O 26 34 6... 49 3 2056031 19648 29f ww 
B.S, 1322 Kartigai... 4N 15 30 5D 14 Margasira... 7N 25 556... 2050 2249 5 226 20 19 po 
(N.) Vibhava Margali .. 6D 15 29 6Ja 12 Pausha 1D 24 3747 ...05012 24 4738 25552 9 Re 
A.D.1917 ‘Tai 7Ja 13 30 #1F 11 Magha 3 Ja 23 9 37...@17 25 26 4612 285 2359) ¢ 
f H. 1336 Masi . 2F 19 30 3 Mr 13 Phalguna... 4F 21 4127 4256 111 299 314 56 45° ie 
Oct. 17 Panguni... 4 Mr14 389 5 Ap 12 Chaiira 6 Mr 23°1317... %41 310 2 344 27 39) 
/ K. Y. 5018 Chittirai... 6 Ap 13 31 1My 13 Vaisakha .. 7 Ap 21 45 7... 3245 5 836 843 58) : 
| Sak. 1889 Vaikasi... 2My 14 31 4Je 13 Jyeshta 2My 21 166720 5919 7 710 381548] & 
| Vik.1974 Ani 5Je 14. 32 1dJ1 15 Ashada 3Je 19 4847@0 2835 9 543 6747 38 Es 
| (S.) Pingala Adi 2J1 16 31 4 Au 45 Syravana . SBI DW De wa 147.11 417 Swe an oO 
4K. 1092 (S.M.) Avani 5Auy6 31 785 15 Bestsapeiina? 6 Au 17 5298... 3996 13 251 1265118} 7 
2 18 16 218... 2036 15 124 15623 81 4 
Pi (N.M.) Purattasi.. 15 16 31 80 16 Asvina 20 15 66 816 248 165958 1855458} & & 
64 ,4ip. Aippasi... 40 17 30 5N 15 Kartika 4N 14 2758... 4834 185831 2152649} * 
B. S. "1393 Kartigai... 6N 16 29 6D 14 Margasira... 6D 14 0 0...021 2 2057 5 244 58 89 co 
| Pi! Sukla. Margali . ™D 15 80 1Ja 13° Pausha 7 Ja 12.3138... 5420 22 55 39 274 30 29 = 
D.1918 Tai 2Ja 14 299 2F 11 Magha .. 2F 11 328... 93 7 245412 304 219) G 
{ = 1337, Masi . 3F 12 30 4Mr 13 Phalguna... 8 Mr 12 3518... 48 1 265245 333 34 9 pe «a 
Oct. 7. Panguni.,. 5 Mr 14 30 6 Ap 12 Chaitra 5Ap 11 7 8... 1056 118 3 363 559 
( K. ¥. 5019 Chittirai... 7Ap 13 31 2 My 13 Vaisakha . 6 My 10 8859... 81 4 31636 272218) | 
| Sak. 1840 Vaikasi ... 3 My 14 31 S5Jde 13 Jyeshta 1Je 9 1049 8005236 51510 5654 8 s 
| Vik. 1975 Ani 6Je 14 32 Q2Jl 15 Ashada 2Jl1 8 4239... 1644 71344 862558| §, 
{ (S.) Kwayukta. Adi 3Jl 16 32 6Au 16 Sravana . 4&4Au 71429 6 45639 91217 115 57 48 a 
| K.1093(S.M.) Avani... 7Au 17 31 28 16 Bhadrapada. 58 5 4619... 2056 111051 1452938! © 
| K. 1093 (N.M) Purattasi... 35 17 30 40 16 Asvina 70 6 36-9. 3 30.33 9S PG ae o 
{ 10¢.,12p. Aippasi... 50 17 30 6 N 15 Kartika 1N 8 4959... 4818 15 758 204 3318 a a 
B. 8. 1394. Kartigai... 7N 16 830 7D 14 Margasira... 3D 8 9149 ...©8431 17 6 32 234 5 8 | ae 
(N.) Pramoda Margali... 1D 15 30 2Ja 13 Pausha 4Ja 15339 2 1738 19 5 5 263 36 58 | a 
A.D.1919 ‘Tai 3Ja 14 29 3F 11 Magha 6Ja 31 2530... 5511 21 339 293 849 b 2 
H. 1338 Masi 4¥ 12 30 5 Mr 13 Phalguna 7Mr 1 5720 2 2692 93 212 3224039| 3 
Sep. 26. Panguni... 6 Mr 14 380 7Ap 12 Chaitra 2 Mr 31 2910... 5144 25 046 3521229) 3% © 
{ K. Y. 5020 Chittirai... 1Ap 13 31 3 My 13 Vaisakha .. 4 Ap 30 1 0... 1243 265920 162847) 4a y 
} Sak. 1841 Vaikasi ... 4 My 14 32 TJe 14 Jyeshta 5 My 29 3250 ...031 6 1943837 46 037) S&S we 
| Vik. 1976. Ani 1Je 15 31 3J1 15 Ashada 7Je 28 44027 4914 32310 75 32 28 | §, 
- ) Sidcharthi Adi 4J1 16 32 7Au 16 Syvavana... 1J1 27 3630... 944 § 9145 105 4191 eee 
K. 1094 (8.M.) Avani... 1 Au 17 31 385 16 Bhadrapada. 3 Au 26 8 2025 3455 172018 134 36 8 | a 
K. 1094 (N.M.) Purattasi.., 48 -17 -30 ~ 560 216 —Asvina 4S 24 4010... *¥ 2 =o is 5) 166: Toe 2 x 
\ 25 g.,44p. Aippasi... 60 17 30 TN 15 Kartika 60 24 12 12304648 1117 25 193 39 48 Sain 
} B.S. 13829. Kartivai.. 1N 16 30 2D 15 Margasira... 7N 22 4361 ...e33 6 13 15 58 223 11 et «0 Of 
(N.) Prajapati Margali... 3D 16 299 3Ja 13 Pausha 2D 22 1541... 2230 1514 32 2594328) 4 
A.D.1920 ‘Tai 4Ja 14 30 5F 12 Macha . 8da 20 478121 957 1718 6 2821519! ee 
} H. 1339 Masi — 6F 13 29 6 Mr 12 Phalguna ... 5 F 19 1921... 5135 1911 39 31147 9 ie 
Sep.15. Panguni.., 7 Mr 13 31 2 Ap 12 Chaitra 6 Mr 19 6111 20 2644 211018 3411859) —~ ™ 


iii 


31 


— «BSSSELETASSS SSSRSSRSSS Soars 


Lat, 8° +300" 
Long. 
ao . 
i 2a a ae 
ene 8 a 
fi Side 2: 
"9 a4¢°O°S3S «8 
oo 8 ae 29 
a 8 & Dn 3 $ : 3 e 
aa wleest. ss 
; a - 
A.D. 
1840— 
1920 
—447 431 +497 —443 
445 61 5300s 441 
443 92 562 439 
440 =123 596 436 
438 153 629 434 
436 184 661 432 
434 215 694 430 
433 245 726 429 
429 276 760 425 
428 307 792 424 
425 337 806 421 
421 368 820 417 
418 399 834 414 
415 429 548 411 
413 460 860 409 
409 491 875 405 
405 521 890 = 401 
402 552 904 398 
398 583 918 394 
394 613 933 390 
390 = 644 948 386 
387 675 961 382 
384 705 975 379 
381 736 989 377 
378 767 1005 374 
375 797 =1016 372 
372 828 1030 369 
369 859 1044 367 
366 889 1057 364 
363 920 1071 362 
360 931 1090 360 
357 941 1099 357 
354 952 1112 355 
351 963 1126 353 
348 973 1140 350 
346 984 1152 344 
340 995 1169 338 
334 1006 1186 332 
$28 1016 1203 326 
321 1027 1220 = 8 319 
315 1038 1237 313 
308 1048 1247 306 
301 1059 1225 299 
295 1070 1219 293 
288 1081 1213 286 
281 1091 1207 279 
274 1102 1202 272 
267 1113 1196 265 
260 1123 1190 258 
252 1134 1185 250 
245 1146 1180 243 
238 1156 1174 236 
230 «61166 = 1169 228 
223 #1177) = «(1163 221 
216 #1188 1159 213 
208 1198 1163 206 
199 «61209 =—«1149 197 
194 1220 1141 192 
189 «861241 «1134 187 
184) «612411126 182 
179 «61282 ~=1118 178 
174 «6—6124e «61111 174 


A 


Lat. 9° +852 


UO Rameswaram. 


Long. 
2 
; 
Ag ES 
a5 6 = 
25 32 
Ba £2 
as ok 
© 
A. 
1840— 
1920 
+32 +1089 
65 61124 
97 1158 
130 1194 
162 i228 
194 1262 
227 1297 
259 1333 
292 1367 
324 1400 
356 1415 
389 1431 
421 1447 
454 1462 
486 1476 
£18 1492 
551 1509 
583 1524 
616 1540 
648 1557 
680 1573 
713 1589 
745 ©1604 
778 ~=1619 
810 1634 
842 1648 
875 1653 
907 1678 
940 1692 
972 1707 
984 1729 
996 1737 
1009 =1751 
1021 1765 
1033 1780 
1045 1799 
1058 1817 
1070 1835 
1082 1853 
1095 1873 
1107 1891 
1119 1885 
1131 1880 
1144 1873 
1156 1864 
1168 1862 
1180 1857 
1193 1851 
1205 1846 
1217 184% 
1229 1836 
1242 1830 
1254 1826 
1266 1820 
1278 1815 
1291 1810 
1303 1806 
1315 1799 
1327 1791 
1340 1784 
1362 1776 
1339 §=6«1. 767 


Tamil, Chittirai ; Malayalam, Medam ; Bengal, Vaisakha. 


Tamil, Vaikasi; Malayalam, Edava™ ; Bengal, Jyeshta. 


TABLE XIII. 
Sunrise from 8° to 12° N. Latitude. 


Days of Solar 
months. 


10 


Lat. 10° 4564! 


Eqn. of time 
in seconds. 


g. 


©’s Trop. Lon 
in seconds. 


Lat. 11° 

Long. 

e en, 
Fog £2 2 
cg & =| =| 
Cos se 9 
=? of a 2 
228 .2 Fa 
Ps= SH oS 

© 

A.D. 

1840— 

1920 
4841 —435 +436 

877 433 72 

913 431 168 

949 430 144 

985 428 a7 
1022 426 215 
1058 421 251 
1094 421 287 
1131 419 323 
1168 416 359 
1185 413 395 
1202 411 431 
1218 408 467 
1235 405 503 
1252 AOL 538 
1269 398 574 
1287 395 610 
1303 391 646 
1321 388 682 
1339 384 448 
1357 380 754 
1375 376 790) 
1392 372 826 
1408 370 862 
1425 368 897 
1444 366 933 
1458 364 969 
1475 362 1005 
1492 359 1041 
1506 3857 1076 
1322 364 =1091 
1537 jou ~ L107 
1552 350 1122 
1568 348 1138 
1584 346 1153 
1604 340 1168 
1624 334 1184 
1643 328 1199 
1663 322 1215 
1684 315 1230 
1704 309 1245 

700 302 1261 
1694 295 1276 
1688 289 1282 
1682 282 1307 
1677 275 1322 
1672 268 1338 
1666 261 1353 
1661 254 1369 
1656 247 1384 
1651 240 1399 
1646 232 1415 
1641 225 1430 
1636 217 =1446 
1631 210 1461 
1626 202 1476 
1623 194 1492 
1615 190 1507 
1607 186 1523 
14598 182 14528 
1590 178 1662 
1682 174 1540 


+816" 
Long. 
ee a oe 
oS th & 
Sse Lo} 
S25 w 
Soe a 
A.D. 
1840— 
1920 
41135 13 
1173 14 
1211 15 
1248 16 
1285 17 
1323 18 
1361 19 
1400 20 
1438 91 
1475 22 
1493 = 23 
1612 La 24 
1530 25 
1549 26 
1568 27 
1586 628 
1606 29 
1624 30 
1643 1 
1662 2 
1681 3 
1701 4 
1720 5 
1738 6 
1755 7 
1772 8 
1790 9 
1807 10 
1826 11 
1843 12 
1861 13 
1879 14 
1896 , 15 
1914 = 16 
1931“ 17 
192 18 
1974 19 
1995 20 
2017 21 
2039 22 
2059 23 
2054 24 
2049 25 
2043 «26 
2038 27 
2033 §=28 
2029 29 
2024 30 
2021 31 
2014 1 
2009 2 
2005 3 
2000 4 
1996 5 
1991 , 6 
1987 5 7 
1984 > 8 
1976 9 
1968 10 
1969 i1 
1952 12 
1944 13 


Lat. 12° 
2  - 
Foes 
e3 ag 
38 a8 
-wW Ea 4 
s = = af 
a =, 
—431 +438 
429 75 
428 113 
426 150 
424 188 
422 226 
420 263 
418 301 
415 338 
413 376 
410 414 
407 451 
404 489 
401 526 
398 564 
395 602 
391 639 
388 678 
384 715 
381 753 
Bid 791 
373 828 
371 867 
369 903 
367 941 
365 979 
363 1016 
360 1053 
358 1091 
356 1128 
353 1144 
351 1161 
348 1177 
346 «61194 
344 1210 
338 1227 
332 1243 
326 1260 
320 «6127 
313 1298 
307 §=1309 
300 §=1326 
294 1342 
287 1359 
280 1375 
274 1392 
267 1408 
260 1425 
253 «=—«1441 
245 1458 
238 1474 
231 1491 
223 1507 
216 1624 
208 1540 
20) 1557 
193 1573 
189 1590 
185 1606 
181 y 


177 
174 


Total Corrn. 
in seconds, 
Maisur. 


154 


Day of 
Solar year. 


Eqn. of time 


Lat. 8° 
ae 
mM ie es 
a 4g 
) ao 
s * 2s 
=| BH d 
- moe 
© 
—163 +1226 
156 1214 
147 1201 
1388 1188 
129 1176 
120 11638 
110 1150 
103 Ft37 
91 1125 
g2 1112 
72 1099 
63 =«1086 
54 1074 
48 1061 
34 1048 
95 1035 
15 1023 
5 1010 
4 997 
Pr 985 
93 972 
33 959 
43 946 
52 934 
61 921 
Tri 908 
81 895 
90 883 
104 870 
114 847 
124 825 
133 802 
148 780 
153 757 
162 735 
172 iD 
182 690 
191 667 
200 645 
209 622 
218 600 
228 577 
237 555 
246 532 
253 510 
261 487 
O71 465 
280 442 
288 420 
297 397 
306 375 
315 352 
823 339 
331 307 
338 285 
347 262 
353 239 
356, 217 
359 194 
362 172 
365 162 
372 152 
379 143 


Total Corrn. 


4-800" 


Long. 


in seconds. 
Trivandram. 


+1107 


1103 
1099 
1096 
1092 
1088 


1085 


1082 
1079 


1065 


1053 


TABLE XIII. 


Sunrise from 8° to 12° N. Latitude. 


Lat. 9° +852” 
Long. 
a. Bogen 
n nan Ags 
eo 33 fas 
SS8 a3 O28 
« @ So oO to % 
qq” a a 8 n 
Sea Ss See 
Rj-n ait Hes g 
© a4 
A.D. 
1840— 
1920 
—165 +1327 +1763 
156 1314 1860 
147 «13802 1757 
138 1289 1753 
129 1277 “3749 
120 1264 1746 
110 1252 1743 
101 1239 1739 
91 1227 ‘19787 
82 1214 17983 
72 1202 4911 
63 1189 1697 
54 1176 1683 
43 1164 1671 
34 1151 1658 
25 1139 1644 
15 1126 1631 
5 1114 1619 
+4 1101 1605 
14 1089 1599 
23 1076 1571 
33 1064 «1566 
43° 1051 1553 
52 1039 1539 
61 1026 1596 
ql «61014 . “geae 
81 1001 1500 
90 988 1496 
104 976 1478 
114 953 1465 
124 931 1459 
133 908 1439 
143 885 1496 
153 862 1413 
162 840 1899 
172 817 1887 
182 794 1874 
191 772 1859 
200 749 =1847 
209 726 §=©1333 
218 = 703 1331 
228 681 1399 
237 658 1397 
246 635 1895 
253 613 18920 
262 590 1818 
272 567 1317 
280 544 1813 
289 522 1811 
297 499 1308 
306 = 476—s«1805 
315 454 1293 
323 = 481-——«1300 
331 408 1296 
339 385 1298 
347 363 1290 
35-4. 340 1285 
357 317 1275 
360 295 1965 
363 272 1260 
367 26) 1253 
374 249 1249 
381 238 1244 


months. 
in seconds. 


Days of Solar 
Kgn. of time 


i 
SCEMNAAP WHE 


Tamil, Ani; Malayalam, Mithunam ; Bengal, Ashada, 


Tamil, Adi; Malayalam, Karkatagam ; Bengal, Sravana. 


. 10° +564" 
Long. 
4p mae 
Sw May. 
He Ey g 
-O9°558 
= a fas 
ag 
an 
‘i A.D. 
1840— 
1920 
+1427 41578 
1415 1575 
1402 1671! 
1390 §61568 
1378 1565 
1365 =1561 
1353 1559 
1340 1555 
1328 1553 
1316 1539 
1303 1526 
1291 1513 
1278 1499 
1266 1487 
1254 1473 
1241 1459 
1229 1447 
1216 1434 
1204 1420 
1192 1407 
1179 §=1393 
1167 . 1381 
1154 1368 
1142 1354 
1130 §=1340 
Yt? 13a 
1105 «1315 
1092 = 1301 
1080 1292 
1057 1279 
1034 1266 
1012-1253 
989 1240 
966. 1/327 
943 1213 
920 1200 
898 1188 
S76. LV7e 
852-1160 
829 1145 
806 1141 
784 =1138 
761 1134 
738 1130 
715 1125 
692 132 
670 1118 
647 1114 
624 1109 
601 1105 
578 1100 
556 1096 
533-1091 
510 1086 
487 . 1081 
464 1077 
442 1071 
419 1062 
396 1053 
372 1044 
359 1034 
346 1028 
333 = 1022 


Lat. 11° 


Eqn. of Time 
in seconds. 


in seconds. 
Tota! Corrn. 
in seconds. 
Tanjore. 

Eng. date. 


©’s Trop. Long. 


A.D. 
1840— 


1920 


4152841941 
6 


1516 1938 
1504 1935 
1492 1932 
1481 1930 
1469 1928 
1459 4925 
1445 1922 
1433 1921 
1421 1907 


1409 1893 
1397 1879 
1385 1865 
1373 1852 
1362 1838 
1350 1824 
133@ 1811 
1326 1797 
1314 1783 
1302 1770 


1290 1755 
1278 1742 
1266 1729 
1254 1714 
1243 1700 
1231. 1687 
1219 1674 
1207 1659 
1196 1650 
1173 = 1637 
1149 1623 
1126 1610 


1103 1596 
1079 1582 
1056 1569 
1033 1555 
1010 1542 
986 1527 
963 1513 
940 1498 
916 1492 
893 1487 


870 1481 
846 1476 
823 1470 
800 1465 
777-1459 
753 1453 
730 1447 
707 1441 
683 1435 
660 1430 


637 1423 
613 1417 
590 1409 
567 1404 
544 1396 
520 1386 
497 1375 
472 1365 
457 1354 
443 1348 
428 1339 


June 


August 
O*%WNR OONOO AWWNR 


_ 


Lat. 12° +! 
OG 
Ba #4 
Bags mg 
, 2 HQ 
ga oe 
A 
© 
—165 +1617 
156 1606 
147 1595 
138 1583 
128 1572 
119.1561 
110 1550 149 
100 1538 . 
91 1527 
81 1516 
72 «1504 
62 1493 
54 1482 
43 1470 
34 1459 
24 «1448 
15 1437 
5 1425 
+1 Fae 
14 1403 
23 «1391 
33-1380 
43 1369 
52 1357 
61 1346 
7. «1335 
81 1324 
90 1312 
104 1300 
114 12976 
124 1252 
134 1228 
144 1204 
153-1180 
163-1157 
173-1133 
182 1109 1025 
191 1085 1010 
201. 1061 @ 
210 1037 982 
219 1013 97% 
229 ©=69sg (970 
238 965 i 
247 .941 Boe 
256 6918 8948 
265 = 894. 
273 aaa 
282 «846 
290 822 
299 798 
307° 898 
316 750 
324 726 
332 =: 702 
340 679 
348 655 
356 = 631 
360 607 
Bet = 583 
369 ~=—- 60 
374-44 
380 529 
387.513 


Sa SRSSESSSSs BRese 


149 


Lat. 8° +300" 
Long. 
> ’ 
©. s,-d-€ 

° 2 a 
sq AgESs 
> o c. °. 0 se 

4 ° Fs a) 
A Fp bee 
Bo ae Re 
7 = 

© 
A.D. 
1840— 

1920 
+385 +4133 +4685 
390 123 690 
396 114 696 
405 104 705 
409 94 709 
415 84 715 
421 75 721 
427 65 727 
434 55 734 
438 45 738 
444 36 744 
449 26 749 
454 16 754 
461 6 761 
464 0 764 
469 0 769 
474 0 774 
478 0 778 
483 0 783 
484 0 784 
486 0 786 
487 0 787 
489 0 789 
490 0 790 
491 0 791 
492 0 792 
494 0 794 
495 0 795 
496 0 796 
498 0 798 
500 0 800 
501 0 801 
502 0 802 
503 0 803 
504 0 804 
505 0 805 
506 0 806 
508 0 808 
509 0 809 
510 0 810 
611 0 811 
512 0 812 
513 0 813 
513 0 813 
514 0 813 
514 0 814 
515 0 815 
B15 0 815 
514 0 814 
513 0 $13 
512 0 812 
611 | 811 
510 G, 810 
509 0 809 
504 0 808 
507 0 807 
506 0 ROG 
hon 0 BOD 
hO04 0 KO4 
503 0 804 
601 0 801 


Eqn. of time 
in seconds. 


Sunrise from 8° to 12° N. Latitude. 
Lat. 9° +852" 


©’s Trop. Long. 
in seconds. 
Total Corrn. 


+227 
215 
204 
193 
181 
170 
159 
147 
136 


oqoooococoooo ooooococosco ooooooocooqocoo 


cococ.oc 


eoo2 


Long. 


in seconds. 


Rameswaram 


> 


.D. 


1840— 


1920 


+1239 
1245 
1251 
1259 
1264 
1270 
1276 
1282 
1289 
1293 


1299 
1304 
1309 
1316 
1319 
1324 
1329 
1333 
1338 
1339 


1340 
1342 
1343 
1344 
1346 
1347 
1348 
1349 
1350 
1351 
1352 


1353 
1356 
1357 
1359 
1361 
1362 
1364 
1365 
1366 
1367 


1367 
1368 
1368 
1368 
1369 
1370 
1370 
1369 
1368 
1368 


1367 
1366 
1365 
1364 
1364 
1362 
1361 
1360 
1368 
1366 


Tamil, Avani; Malayalam, Chingam ; Bengal, Bhadrapada. 


Tamil, Purattasi; Malayalam, Kanni; Bengal, Asvina. 


Days of Solar 
months. 


a 
GDOeONDorr WH 


ay 


o-oo oe 
“1m Or > GO bo 


18 


TABLE XIII. 
Lat. 10° 
cL 
oOo. . 
ga 63 
et) 
63 8s 
= = aa) 
sa Fs 
f* aa 
© 
+389 +4320 
3296 307 
402 295 
409 282 
415 269 
421 256 
427 243 
433 230 
439 217 
444 204 
450 191 
455 178 
460 166 
466 153 
470 140 
475 127 
480 114 
484 101 
489 88 
490 75 
491 62 
49349 
49437 
495 24 
496 11 
498 0 
499 0 
500 0 
501 0 
502 0 
508 0 
504 0 
506 0 
508 0 
510 0 
512 0 
513 0 
514 0 
516 0 
517 0 
B17 0 
519 0 
519 0 
520 0 
520 0 
621 0 
521 0 
521 0 
520 0 
520 0 
520 0 
519 0 
518 0 
617 0 
516 0 
514 0 
513 0 
512 0 
BLL 0 
509 0 
507 0 


Lat. 11° +786" 


4-564" 
Long 
ae 
sf a3 
iS) =) = | aq oO 
S23 <2 
os 
fke aa 
A.D. 
1840-~ 
1920 
+1015 +392 
1009 399 
1003 405 
997 411 
990 418 
98h 424 
991 430 
997 436 
1003 441 
1008 447 
1014 453 
1019 458 
1024 463 
1030 468 
1034 473 
1039 478 
1044. 483 
1048 487 
1053 490 
1054 492 
1055 494 
1057 495 
1058 496 
1059 497 
1060 499 
1062 500 
10638 501 
1064 502 
1065 503 
1066 5 04: 
1067 506 
1068 508 
1070 510 
1072 512 
1074 514 
1076 515 
1077 517 
1078 518 
1080 520 
1081 a21 
1081 521 
1083 522 
1083 523 
1084 524 
1084 524 
1085 524 
1085 525 
1085 524 
1084 524 
1084 524 
1084 523 
1083 523 
1082 522 
1081 521 
1080 520 
1078 618 
1077 517 
1076 Al 
1075 514 
1073 512 
1071 510 


©’s Trop. Long. 
In seconds, 


eeKrCOr NK OD 


Long. 


Total Corrn. 
in seconds. 
Tanjore. 


1291 
1282 
1287 
1291 
1295 


September 


Eng. date. 


Lat. 12° 
ap 
ha 
=o co 
fa Se 
3 33 
gq a = n 
= af 
© 
4394 +4497 
401 481 
407 466 
413 450 
420 434 
426 419 
432 403 
438 387 
444 372 
449 356 
455 340 
460 324 
465 309 
471 293 
475 277 
480 262 
485 246 
490 230 
494 215 
497 199 
500 183 
502 167 
504 152 
506 136 
507 120 
508 105 
509 88 
510 85 
511 82 
512 80 
513 ra 
514 74 
515 rei 
516 68 
518 66 
51° 63 
520 60 
522 57 
524 54 
525 52 
525 49 
526 46 
527 43 
527 40 
-Hb28 38 
528 35 
528 32 
528 29 
528 26 
527 24 
27 21 
526 18 
525 15 
525 12 
524 10 
| 


+219" 


' 
3 

5 
inc} 


Total Corrn, 
in seconds. 


Maisur. 
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Day of 
Solar year. 


187 
188 
189 
190 
191 
192 
193 
194 
195 
196 


197 
198 
199 
200 
201 
202 
203 
204 
205 
206 


207 
208 
209 
210 
214 
212 
213 
214 
2:5 
216 


217 
218 
219 
220 
221 
222 
223 
224 
22€ 
226 


227 
228 
229 
230 
231 
232 
233 
234 
235 
236 


237 
238 
239 
240 
241 
242 
243 
244 
245 
246 


Lat. 8° +300" 
Long. 
ap . 
Oe qi : 
gs Sg £4 : 
fe) -a Qe 
4 © aoc0cs 
oOo oo we 
. 2 HO ™S Ss 
Se -*, oe a 
tee _ aise 
A.D. 
1840— 
1920 
+499 +0 +4799 
497 0 797 
494 0 794 
491 0 791 
488 0 788 
485 0 785 
482 ) 782 
479 0 779 
476 0 776 
473 0 773 
469 0 769 
465 0 765 
462 0 762 
458 0 758 
454 0 754 
450 0 750 
445 0) 745 
440 i) 740 
436 0 736 
431 0 725 
427 0) 711 
422 0 696 
417 0 681 
413 0 668 
411 0 656 
409 0 644 
407 0 632 
405 0 621 
403 0 609 
397 0 593 
391 0 577 
385 0 562 
378 8) 545 
372 0 529 
365 0 513 
358 0 496 
351 0 479 
344 0 450 
337 0) 420 
50> = 6§ 391 
322 16 360 
315 26 330 
307 36 300 
299 45 269 
291 55 239 
283 65 208 
275 75 178 
266 84 146 
258 94 116 
250 104 85 
242 114 55 
233 123 23 
224 133 — 8 
216 143 39 
207 152 70 
199 162 103 
198 172 E22 
190 194 155 
180 217 187 
170 239 220 


TABLE XIII. 
Sunrise from 8° to 12° N. Latitude. 
Lat. 9° +852" Lat. 10° +564" Lat. 11° 
Long. Long. 
rt) = Pe an e on 
4 ety War r ®o ie a rae ae o : (= 
Had SG hee sa $e So ees Be Sd 
#4 -8 96 = ae “a 2 250638 ia ae 
wS a2 OSB od SS £6 Settee. Be 
od SO aoe iS) _ @ HO ale a. i 
. A at n s rc) os d nO fe a 3s a 4 n 4 Wi 
ia gi of § gS oS SHS oe os 
a © aH a Q ica] ~ 
A.D. A.D. 
1840— 1840— 
1920 1920 
4502 +0 41354 L +505 +0 +1069 +4508 -—5 
500 0 1352 2, 503 0 1067 506 6 
497 0 1349 3 500 0 1064 503 7 
494 0 1346 3 4 497 0 1061 500 8 
491 ® *3343 4° 5 494 0 ° 1068 °°497 10 
488 3340, 5 6 491 0 1055 494 11 
485 0 1337 iS 7 488 0 1052 £491 12 
482 0.1334 . 8 485 0 1049 #488 13 
479 0 1831 S& 9 482 0 10386 485 14 
476 0 1328 = 10 479 0 1020 482 16 
472 0 1324 e 11 475 0 1003 £478 17 
468 0 “i920 9 19 471 0 987 474 18 
465 O@ 17. S 138 468 0 971 471 19 
461 G “tee. 2 14 464 0 954 467 20 
457 Ot 2am SS 460 0 937 463 22 
453 0 1271 8 16 456 0 920 459 23 
448 @ “1256. = 17 451 0 902 © 454 24 
443 O 7938 = 18 446 0 884 449 25 
439 O° ~ Fag S38 442 0 867 445 26 
434 9 1207 & 20 437 0 869 440° 28 
430 QO 1191. “@ 21 433 9 832 436 29 
425 0 17% g& 22 428 0 815 431 30 
420 0 1159 = 23 423 0 797 = 4.25 31 
416 Go “has “S24 419 0 780 420 32 
414 0 1130 3 26 417 0 765 = 418 34 
412 0 Wipe 26 415 0 750 416 35 
410 0 1103 S 27 413 0 735414 36 
408 0 1090 28 411 0 720. aa 50 
406 0 1077 29 409 --10 705 410 65 
400 0 1059 30 403 23 686 = 406 79 
394 O 1042 1 397 36 667 400 94 
388 0 1025 yy} 391 48 649 394-108 
381 0 1006 s 3 384 61 629 387 123 
3% al oo9 4 BTS 74 610° 381 137 
368 2 “Se Eo BT 87  - 680 Padya.  3SS 
361 ot Gea, 2° 6 366 100 =572 367 =166 
354 45 a4 aT 357 113 549 360 =181 
347 57 904 ~~ 8 350 12 519 BB3s«d195 
340 68 a a 343 139 459 346 =. 210 
333 79 845 § 10 336 152 «460 04«=— 339s 224. 
Sy 
325 91 814 <- Il 328 165 429 331 239 
318 102 785 5 9 QB] 177-399 B24) 53 
310 ~118 754 & 138 313 190 “366 Saeeeee ges 
302 125 7223 GQ 14 305 203 337 808 282 
294 136 692 & 15 297 = 216 307 300 297 
286 M470 662 £16 289 229 276 “OE Bil 
278 159 G31. 5° 17 281 . 242 245 284 326 
269 170 599 & 18 272 » BBs 213 275 340 
261 181 569 3 19 264 268 182 267 355 
253 193 538 = 20 256 281 152 259 369 
8 
245 204 5607 S 21 248 994 191° hl BRS 
236 216 4475 -- 22 239 306 89 242-398 
227-2270 4d S23 230 319 57 ~ 233 ~ 413 
219 238 413 -5 24 22 332 26 26. > 7 
210 249 381 4. 25 213 346 Ss 216 442 
201 261 350 226 204 B58 37 207 456 
199 2g2. “thee ae 27 16% 372 65 199 472 
190 295 293 8 28 190 395 97 190 495 
180 317 260 § 29° 180 418 .. 130 -» #80 619 
170 »=s- 340 998 30 170 = 440 162 170 «542 


Total Corrn. 


+816!" 
Long. 


in seconds. 
Tanjore. 


December 


Eng. date. 


141 


E 


Eyn. of time 
in seconds. 


. 12° 


’s Trop. Long. 
in seconds. 
Total Corrn. 
in seconds. 


oe 
BS 
Ss 
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TABLE XIII. 
Sunrise from 8° to 12° N Latitude. 
© 4-800" Lat. 9° +852" Lat. 10° +564” Lat. 11° +816" Lat. 12° +212” 
Long. Long. Long. Long Long. 
a op - sh ro : 
o . .. fe a , . 8 5 oe > Qs a . Ds ~ : 
Se ngeet ge S2 528 gg £4 Seige 24 Sofes 9 24 4 de, 
= & és Ose Se. 88°88 #5 we 48585 «3 ect SES § we 28 S82 
‘ac fa eee eee ee ase 224i £ea0e 22 23539 GB. cs F284 
5 H : ae qj o* = i 2° cm 2 | He sas @& g° 52 88 
gS eS eae Be ee sat se Se aes5a= Fe es sage # Se 82 5 5e 
© =~ ro) c a i : © cH je2} @” Bee js) jen ed OQ” co ot 
A.D. A.D. A.D. A.D AD 
1840— 1840— 1840~- 1840— 1840— 
1920 1920 1920 1920 1920 


1 +160 —463 —195 +4160 —565 —55. 15 +160 —656 —762 
2 150 486 228 150 588 88 16 150 679 795 
3 140 509 261 140 612 122 17 140 703 B29 
4 130 532 294 130 635 155 18 130 727 8€3 
5 120 554 326 120 658 188 419 120 761 897 
6 110 577 359 110 682 222 20 110 775 931 
100 600 392 100 705 255 38624 100 799 965 
9 
10 


90 420 480 90. 622 34 90 623 426 90 728 290 > 29 90 823 998 
80 442 503 80 B44 56 80 6460448 80 752 3123 23 80 847 1019 
70 «465-525 70 567 79 70 «668471 70 775 334 9 24 70 = 871-1041 
o « 
a bg 


11 60 691 493 60 798 3567 25 60 895 104 
12 50. 7M 3B 50 821 378 26 50 918 108 
13 40 (Tay =-838 40 845 399 27 40 942 1104 


30 555 616 20 658 169 14 30 760 560 30 868 421 28 30 966 1126 
20 577 639 20 681 192 16 20 782 583 20 891 443° 29 20 990 1147 
10 600 662 10 703 214 16 10 805 605 10 915 465 30 10 «61014 = 8168 

0 622 OB 0 726 237 17 0 828 628 0 938 487 31 0 1038 1190 


18 —10 851 649 —10 961 58 
19 20 874 676 20 985 529 
20 28 896 693 28 1008 551 


-10 1062 1210 
20 1086: 1230 
28 1110 1252 


1 
2 

3 

21 47 SBF 37 2031 «oe 4 37 1134 1272 
22 47 942 737 47 1054 594 5 47 1157 1293 
23 57 8965 = 759 57 1078 615 6 57 1181 1314 
24 66 988 780 66 1101 636 7 66 1205 1335 
25 77 ww 4 77 #1124 659 8 77 +1229 1357 
26 87 Wods 826 87 1148 681 9 87 1953 1378 
27 97 1056 849 97 1171 #463 26 97 1277 1400 
104 870 929 104 976 479 28 104 1080 868 104 1196 722 14 104 1300 1418 
lll 883 948 111 988 498 29 111 1092 $9887 +111 #21208 «#$8”4.S lf 111 1311 1436 


Tamil, Margali; Malayalam, Dhanus ; Bengal, Pausha. 


13 118 1323 1456 
14 125 1334 1473 


118 1105 907 17s 1320 760 
125 861117 926 1296 «©1232 778 
133 §=1130 947 132 - 1246 798 15 132 1345 1491 
140 114% 966 139 1255 S16 16 139 13856 1509 
147 1154 985 146 §=1267 B35 17 146 1368 1528 
1167 1006 154 1279 855 18 158 1379 1646 
162 Iya 1035 161 1291 84 19 i60 1390 1564 
169 1192 1045 168 1303 893 20 167 1402 1583 
176 1204 1064 175. +1315 911 21 174 14138 1602 
183 1916 1057 182 1829 903 22 181 laQe 1592 


January 
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COomntnowfe wow 
st 
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rss 


— 
a 
pmo 
a) 
va 
a 
| el 
~~ 
| 
° 
~ 
mJ 
° 
_ 
S 
oD 
© 
oO 
& 
=j 
Bengal, Magha 


191 1229 1051 189 1339 894 23 188 1436 15838 
198 1241 1045 196 1351 &86 24 195 1447 1578 


me 

e 12 
200 1048 #%41118 4206 1151 657 £ 18 205 1254 1088 $j204 i363 878 25 202 1458 1564 
216 1061 1114 914 1164 653 § 14 212 1266 1031 911 1374 870 26 209 1469 1554 
924 1074 #41112 %O8] 1176 G47 & 15 2290 1278 1025 218 1386 862 27 216 1481 1545 
S51 i086 i106 28 1389 +%642 “ 16 3227 1901 1018 22 1398 853 328 228 1492 1685 
239 1099 1105 286 1202 638 &§ 17 234 1808 1012 232 41410 845 29 930 1503 1526 
946 1112 1102 248 1914 633 3 18 #$=$}’o41 1316 1005 239 1422 836 30 237 1615 1516 
264 1125 1099 950 1297 627 = 19 249 1328 999 «6 246—s«1434 828 31 944 1526 1507 
961 1137 1095 258 1939 46238 = 20 256 1340 992 254 1446 6821 1 251 1537 1497 

= 
269 #1150 1092 265 1252 618 ;: 21 263 13853 985 261 1458 812 2 258 1549 1488 
276 1168 1089 «4272 #412964 «#+G18 £ 22 270 1365 979 «°268 i470 804 38 265 1560 1478 
264 1176 1086 280 1277 608 _. 23 278 13878 973 275 1482 95 & @ 973 1571 1470 
291 1168 1082 987 1989 603 ‘= 24 285 1390 966 282 1493 787 § & sl 1582 1461 
299 1901 1080 294 1902 598 5 2% 292 1402 959 289 1505 7795 @ 288 1594 1462 
806 1914 1076 308 1314 591 “ 26 299 1415 952 296 1517 770 | 7 295 1605 1442 
814 1226 §610738 809 1827 588 97 306 1497 946 304 1529 763 8 303 =3=s-« 16 Nf 1434 
821 1289 1068 # 816 1839 8 683 28 314 1440 940 411 = 1541 754 9 310 1628 1424 
825 1252 1063 828 8391352 678 29 $21 1462 933 318 1552 746 10 317 1640 14] 
346) «61241 «361086 |= 26140 OG 30 324 §=1438 922 821 1587 734 «44 820 1623 140) 


bs TABLE XIII. 


Sunrise from 8° to 12° N. Latitude. 


.. 8° ; Lat. 9° +852! Lat. 10° +4564” Lat. 11° +816” Lat. 12° +212" 
pat5 pose Long. Long. Long. Long, 
op : ep gee E b= o. » « wee ©. by : ” . o. 2 = a a 
=e; €.g¢,s8 #2 Sao aa 8 Ga. a S48 dag © a4 86 gam 
wd #4 SESE 29 ASSES Be Sa AE SEE ee SERRE @ 32 4B 6es 
mm 38 £8589 £8 S82ee ee Se Serge Be Foose — Fee 
qg-22 fb gss cg? 28953 ep 2, 6ofee Be on cee = oe oo 
Os 32 ea gat Sf 28 88h gw" ge of eH fs wf sa" § ge af oa 
a © e © "4 © © © 
AD. AD. A.D. AD. AD. 
1920 1920 1920 1920 1920 
332 —1231 — _-330 —1397 —560 1 —327—1494 911 --324 —1521 --721 12 —323 —1607 —1388 
307 335 1990 1041 333 1315 551 2% 381 1411 902 328 1506 710 13 3827 1590 1375 
308 339 1209 1034 334 1303 643 3 334 1397 891 331 1490 697 14 830 1574 1363 
309 342 «(1198 «21026:«= 340 «19910338 és 4 «= B37 «1383) 8808841475 85 15 883 15ST 1348 
310 346 1188 1019 344 1978 525 8 5 341 1369 870 338 1460 674 16 337 1541 1836 
311 349 1177 1012 347 1266 516. 6 344 1355 859 841 1444 661 17 340 1524 1398 
312 353 1166 1005 351 1254 8098 7 347 1842 949 344 1429 649 18 343 1508 1309 
313 356 1156 997 354 1242 4989: 8 351 1328 839 348 1413 637 19 347 1491 1296 
31Z 360 i145 990 358 1929 490¥ 9 354 1314 828 351 1998 625, 20 350 1475 1988 
315 363 1184 983 361 1217 481 510 357 1300 817 364 1883 614 ¢ 24 «= 5B 14581268 
93 956 365 1205 453 361 1281 787 368 1367 582-2292 357 1442 1245 
317 370 113 929 368 1193 423 364 1973 «7756S 861Ss«1352)0 49 BBS «360 14551201 


367 1259 725 364 1336 516 24 363 1409 1166 
371 1245 685 368 1321 48t 25 367 +1392 1183 
374 81231 674 371 1306 451 26 370 1376 1098 
373 = 1359 ~=1068 
381 1204 602 378 1275 387 §=688 377 +1343 =. 1080 
380 = 1326 995 
383 1310 961 
387 1293 927 


4 
2 
3 
a 390 1277 9899 
22 397 1135 448 394 1198 22923 5 398 1260 8658 
6 
7 
8 
9 


318 374-1102 902 372 1180 395 
319 av7)—Ss«1091 874 375 ©1168 360 
320 381 1081 847 3879 ©1156 337 
321 384 1070 820 382 1144 308 
322 388 1059 793 386 1131 279 
323 391 1048 766 389 1119 250 
324 395 1038 739 393 1107 22) 
325 398 1027 711 396 §=1095 192 
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Oe MmMNanF Wd 
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—" 
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=I 
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N 
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—" 
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Or 
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326 402 1016 685 400 1082 164 
327 405 1006 657 403 1070 134 
328 409 995 630 407 1058 106 
329 412 984 603 410 1045 76 
330 415 973 575 414 1033 48 
331 418 963 547 4i7 1021 19 
332 422 962 521 419 1009 + 12 
333 425 941 £93 422 996 41 
334 429 931 465 425 984 71 


397 «1244 824 
400 1227 790 
403 1211 ‘T&S 
406 1194 720 
414 1066 294 411 1121 61 10 408 1178 685 
417 1052 263 414 1105 28 144 411 1161 650 
421 1038 233 418 1090 +4 1a 414 1245 616 


Tamil, Masi; Malayalam, Kumbam; Bengal, Phalguna. 
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335 432 920 489 428 972 100 1 424 1024 202 4290 1076 388 13 417 +1198 581 
336 432 9889 408 428 940 132 2 424 990 163 420 1040 74.9 14 417 1090 548 
337 4383 859 3878 429 907 164 3 495 956 135 421 1004 1098 46 «418 1058 507 
338 433 828 3847 429 S875 196 4 495 922 101: 421 968 145546 418 1015 469 
339 434 797 «19818 430 842 228 ; 5 426 888 68 422 932 180° '47 1419 978 433 
340 434 766 267 «480 810 205 6 426 854 34 422 «68960 216 48419940 8395 
341 485 36 28 481 778 2913 7 427 820 1 4293 861 20 149 £44490 902 358 
342 435 705 227 431 745 3248 8 427 785 4°84 490 825 286 G6 420 865 = 3:21 
343 486 675 197 #4432 13 3865 - 9 428- 51 6Y 424 789 821 og4 421 827 = 284 
344 486 640 167 «+432 680 888 & 10 428 717 Ol 484 758 356 oo 491 790 am 
345 437 +613 «+187 ##+488 648 4199 11 499 #688 TSR See WAY S91 ae 422 752 210 | 
346 437 #583 106 4383. 616 451 3 12 429 649 169 425 GBi 427 om  ~“aae0 eae ee 
347 8438 = 552 77 6 4484s 8B 483 1S 4300 G15 02s (KG CCST SCts«éSG 
348 4388 521 46 4384 551 515 9 14 430 531 236 426 609 498 96 4293 639 98 
349 8439 «64491 160 «4850 618 AT 1543] ATS TB CGBS ae 494 602—tsé«éGD 
350 439 460 +14 435 486 579 - 16 431 518 #3803 427 587 568 98 #4294 664 24 
351 440 429 44 436 454 610 § 17 432 479 38387 498 602 6083 99 425 696 
352 440 399 75 436 421 643 S 18 432 444 371 428 466 639 30 495 489 50 
353 «441 «2368)«Ss104.'sis487—“iésCCGSTA 19 «68483 410s AQ BOCA 426 451 87 
35404410337): 1350 4370 856 TOT S 20 43303760 438 9 894710 1 426 414 124) 
355 442 307 165 438 3824  738°4 21 484 342 471 430 858 745 2 407° 376. la 
356 442 276 196 438 292 770 & 22 434 808 505° 480 - 822 el 3 427 338 190) 
357 443 «4245 295 489 259 802 2 23 485 274 688 481 286 816 4 428 301 235 
358 448 215 256 439 227 8844, 24 485 240 572: 481 960 852 § =49g Ugenee 
359 444 184 285 440 194 866.- 25 436 206 605 482 214 SY . 6 429 296 309 
360 444 153 316 440 162 9898 3 26 486 172 6389 482 178 9925 9 499 188A 
361 445 128 346 ‘41 180 929.8 27 437 188 673 4338 91438 8996Y < a ee 
362 445, 92 3876 «= 441 97 962 48 487 108 TOT 433 107 993 9 430 118 
363 446 61 406 442 65 993. 29 438 69 740. 434 71 1028 40 431 75 469° 
364 446 81 437 442 32 1026 30 8 438 35 TT 48d 36 1064 44 43] 38 496 
365 447 0 466 443 O 1057 ‘31 489 0 807 435 Uv 1099 42g 432 Q 838 | 


» 
é 


ees 
* 


© IE co 


SSSSISSRSSl SSSRSSRSSs SSSLSsesse SSBNBeRsss Soasaaaass S 


Lat. 13° +1072” 


Me 
& 


Eqn. of time 
in seconds. 


403 
400 
397 
394 
391 
388 
385 
381 
578 
B74 


370 
366 
364 
362 
360 
358 
356 
354 
352 
850 


348 
347 
346 
345 
339 


Soe 
door 


327 
322 
316 
309 


303 
296 
290 
983 
277 
270 
263 
256 
249 
242 


23h 
228 
220 
213 
206 
19# 
190 
]86 
1KY 
17# 
174 


q Long. 
2 |. a er 
Be Ag key 
=S 29 59% 

7) SS =2t¥ 
d n a= Ss as 
ca n Sct 
2 a efter Bee 

© 
A.D. 
1840— 
1920 
—428 +39 +1464 

426 78 1505 

424 118 $1546 

493 157 =—-1586 

421 196 1627 

419 235 1669 

417 274 1705 

414 314 175% 

412 351 = =1783 

409 388 1839 

407 428 1859 

404 467 1880 

401 506 = 1901 

398 ma «1982 

395 584 1943 

392 624 1965 

388 663 1987 

385 702 2008 

382 741 2029 

377 780 2052 

374 820 2073 

370 859 2095 

368 898 2115 

366 987 2135 

364 976 2155 

362 1016 2176 

360 1055 2196 

358 1094 2216 

Soe Ai2s 2236 

354 1176 2256 

aoe «64104 0=— 276 

850 1212 2996 

348 1230 2316 

347 1948 2335 

S41 1966 2359 

$386 «= 12850 234 

329 13803 2408 

$24 13821 2431 

317 +1389 2456 

411 1857 2480 

5 1375 2503 

998 13938 2499 

992 1411 2494 

285 1429 249) 

O78 1447 2487 

992 1466 2482 

265 1484 2478 

958 $1502 2474 

251 1520 3=-2471 

244 1538 2467 

957 1656 2463 

299 «41574 2460 

229 1692 2457 

214 1610 2454 

907 1628 2450 

900 1647 2446 

192 1665 2443 

18 «616K 0 2446 

184 «61701)=— 2430 

180 «1719 «= 2425 

176 1736) 2416 

1972 «1725 «409 


170 


TABLE XIII. ~ 
Sunrise from 13° to 17° N. Latitude. 
Lat. 15° +168" 


14° +1008” 
Long 
fo’ 0} 
- ia rl ih B 
on n ae 
“EBEE 84 
goes wt 
ae r Zo Sas) 
af oe ae 
© =) 
A.D. 
1840— 
1920 
+41 41445 1 
82 1488 2 
193° .1g31 258 
164 1573 = 4 
205 1616 5 
246 1659 2 6 
9ST 1702.3- 7 
9g «|e 8 
$69 1791 3s 9 
410 1835 a 10 
451 1856 ~ 11 
492 1879 8 12 
533 «1901 & 18 
574 1923 2 14 
615 1945 . 15 
656 1968 = 16 
697 1990 S 17 
738 2013 = -18 
779 +2036 = 19 
820 2059 = 20 
861 2032 = 21 
902 2106 = 22 
943 2127 a 23 
94y4 2148 . 24 
1025 2166 ‘S 26 
1066-2191 & 26 
ing S09 ae 
1148 . 2233 28 
1189 2255 29 
1232 2246 30 
1251 2297 1 
1271. 2818 2 
1290 2338 3 
1309 2358 4 
1328 23838 5 5 
1848 2409 = 6 
1367 Y434 2 7 
1386 2458 58 
1406 2484 .- 9 
1495 2510 = 10 
1444 25387 § 11 
1464 2534 a 12 
14838 26530 = 18 
i502 42687 % 14 
1521 2523 & 1g 
1541 2619 "- 16 
1569 2516 = 17 
1679 «= 2518 SOB 
1599 210 F 19 
1618 2507 S 20 
1637 2504 = 21 
1657 2601 ¢ 22 
1676 2499 G23 
1695 2496 > 24 
19714 2493 ~ «625 
1734 2490 = 2% 
1763 2488 & 27 
177% Y4k¥ Ys 
172 2476 4) 
1K11 2470 BO 
KY 8 8=624 64 a1 
InZY =: 2458 32 


Eqn. of time 
in seconds. 


© 's Trop. Long. 
in seconds. 


+43 
86 
129 
172 
215 
258 
30L 
3-44 
387 
430 


473 
516 
59 
602 
645 
658 
731 
774 
$17 
360 


903 

946 

989 
1032 
1075 
TL18 
1161 
1204 
1247 
1290 


1313 
1334 
13854 
1375 
1396 
1417 
1438 
L458 
1479 
1500 


1521 
L542 
1562 
1583 
1604 
1625 
1646 
1666 
168% 
1708 


1729 

750 
1770 
179) 
1812 
1833 


Long. 


Total Corrn. 


Vijianagaram 


L803 
1X00 
1797 
1793 
1791 
1758 
1785 


173 


Lat. 16° 
ge 
aa OW 
ae 4: 
S38 ss 
3 a ra 
of «ae 
metene aay 
—417 +45 
415 89 
413 133 
41] 178 
410 299 
40) 267 
406 S11 
403 ap4 
40] 395 
398 440 
396 484 
393 599 
391 573 
387 618 
384 662 
381 TOT 
378 Tal 
375 796 
371 S40 
367 885 
364 929 
360 974 
858 1018 
356 10638 
354 T10T 
352 L152 
350. 1196 
B49 4241 
848° O85 
347 1336 
346 §=©1358 
B45) 7591 
344 1403 
340 1424 
335 1447 
329 1470 
oun §©6§ LZ 
317°) la a 
ei. ips 
303 §©=©. 1559 
299 14581 
292 1604 
YRC 1626 
280 1648 
Wis 1670 
267 1693 
959 1714 
953 19737 
246 1760 
239 1782 
232 1804 
295 1827 
917. =: 1819 
210 1871 
903 «1893 
106 1916 
18s LY¥si 
183 1960 
179 1985 
75 Diyiniy 
171 90Y 
167) = BOY 


-—300" 
Long. 
poe 6S 
Cag tJ 
ete) s 
ce 
o'o 86 
e150 ea 
A.D. 
1840-— 
1920 
4912 13 
959 14 
305 15 
352 2165 
397 17 
445 18 
490 19 
538 _ 20 
584 “£ 21 
638 = 22 
662 23 
688 24 
712 25 
738 26 
763 27 
789 28 
814 29 
839 30 
866 4 
B92 2 
917 3 
944 4 
968 5 
992 6 
1016 7 
1041 8 
1065 9 
1088 10 
1114 14 
1135 12 
1158 13 
1182 14 
1205 15 
1931 S 16 
1258 17 
1287 18 
1315 19 
1343 20 
1372 21 
1400 22 
1429 23 
1427 24 
1424 25 
1421 26 
1419 21 
1416 28 
1416 29 
1413 30 
141] me | 
1409 1 
140% 2 
1405 3 
1404 4 
1402 5 
14.00 6 
T1308 ”q 
1398 g 
mud 9 
1389 ic 
P84 11 
wy 12 
174 13 


Lat. 


Eqn. of Time 
in seconds. 


297 


ig? 


in seconds. 


@’s Trop. Long. 


1542 
1866 


1890 
1913 
1937 
196) 
1984 
© \f 2 
BD YRY 


in seconds. 


Hyderabad. 


2194 
2918 
2219 
Q9AT 
9277 
Y30T 
Q359 
2389 
2418 
2448 


2479 
2478 
2475 
2443 
2471 
2469 
2468 
94:66 
9464 
Y463 


2462 
9461 
2459 
BASS 
Y457 
946 
Y4A0 
9451 
yaa 
444 
Blow 


¥453 


160 


Day of 
Solar year. 


Lat. 13° +1072” 


Egn. of time 
in seconds. 


©’s Trop. Long. 


in seconds. 


Long. 


in seconds. 


Madras. 


Tota] Corrn. 


A.D. 


Eqn. of time 
in seconds. ° 


1840— 


1920 


—164 +1714 42406 


155 
146 
137 
128 
11S 
109 
100 

91 

81 


1704 
1693 
1682 
1671 
1660 
1650 
1639 
1628 
1617 


1606 
1596 
1585 
1574 
1563 
1552 
1542 
1531 
1520 
1509 


1498 
148 
1477 
1466 
1455 
1444 
1434 
1423 
1412 
1385 
1363 
1339 


1314 
1290 
1266 
1241 
1217 
i192 
1168 
1144 
1119 
1095 


1070 
1046 
1022 
997 
973 
948 
gah 
900 
875 
857 


826 


2405 
2403 
2401 
Y399 
23,97 
2397 
2395 
2393 
2379 


2363 
2349 
2332 
2319 
2304 
2289 
2274 
2259 
2244 
2230 


2214 
2200 
2185 
2170 
2155 
2140 
2125 
2110 
2101 
2087 
2071 
2063 


2042 
2028 
2013 
1998 
1984 
1968 
1953 
19388 
1931 
1922 


1914 
1906 
1897 
1890 
1881 
1873 
1863 
1855 
1846 
1837 


1828 
1819 
1809 
1800 
1790 
1777 
1755 
1750 
1740 
1729 


1710 


& 


in seconds. 
Total Corn. 


@®'s Trop. Lon 


in seconds. 
Nellore. 


—164 +1812 +2454 


155 
146 
137 
128 
119 
109 
100 

91 

81 


72 
62 
54 
43 
33 
24 
15 

5 
+ 4 
14 


23 
33 
43 
52 
61 
71 


1802 
1792 
1781 
Pree 
1761 
1751 
1741 
1731 
172) 


1711 
1701 
1691 
1680 
1670 
1660 
1656 
1640 
1630 
1620 


1616 
1600 
1590 
1579 
1569 
1559 
1549 
1539 


1528. 


1503 
1478 
1453 


1428 
1403 
1378 
1353 
1328 
1303 
1278 
1253 
1228 
1203 


1178 
1153 
1128 
1103 
1078 
1053 
1028 
1003 

978 

953 


928 
903 
878 
853 
828 
803 
178 
52 
#33 
715 
696 


2453 
2452 
2450 
2449 
2448 
2448 
2447 
2445 
2430 


2414 
2399 
2382 
2368 
9353 
2337 
2321 
2306 
2290 
2975 


2259 
2244 
2229 
2213 
2197 
2182 
2166 
2150 
2141 
2126 
2111 
2095 


2080 
2065 
2050 
2034 
2019 
2003 
1988 
1971 
1961 
1953 


1943 
1933 
1923 
1914 
1903 
1893 
1884 
1873 
1863 
1854 


1843 
1832 
1821 
1811 
b797 
1783 
1770 
1756 
1744 
1734 
1721 


Tamil, Ani; Malayalam, Mithunum; Bengal, Ashada. 


Tamil, Adi; Malayalam, Karkatagam ; Bengal, Sravana. 


Days of Solar 


TABLE XIiI. 
Sunrise from 12° to 17° N. Latitude. 


Lat. 14° +1008” 
Long. 


months. 


— 
ove szaasnete ON 


oP OP e 


ry 
Qwnmwsn 


Law. 15° +165" 


Eqn. of time 
m seconds. 


Long. 


©)’s Trop. Long. 
‘in seconds. 
Total Corrn. 
in seconds. 
Vijianagaram. 
Eqn. of time 
in seconds. 
©’s Trop. Long. 
in seconds. 


+1917 +1729 —163 +2010 
1907 1728 154 2001 
1898 1728 145 1992 
1888 1727 136 1983 
1878 1727 126 1975 
1869 1727 118 1966 
1859 1626 109 1957 
1850 1727 99 1648 
1840 1726 90 1939 
1830 1709 81 1930 


1821 1694 71 1921 
1811 1677 62 1912 
1802 1660 54 1903 
1792-1645 43 1894 
1782 ~=—-1630 33-1886 
M75 ists 24 1877 
1763 1597 15 1868 
1754 1581 5 1859 
1744 1565 + 4 1850 
1734 =1549 14 86841 


1725 1533 23° «+1832 
$715 W517 33 «1823 
1706 =1501 42 1814 
1696 1485 52 = 1805 
1686 1469 or, itor 
1677 + =1453 70 =TIBS 
1667 1437 80 1779 
1658 1420 89 1770 
1648 1411 105 1760 
1622 1895 Lie 1734 
1597 13880 125-1708 
1571 1864 185 1681 


1546 1348 145 = 1655 
1520 1332 155 1629 
1495 §=1317 164 16038 
1469 1301 174 1577 
1444 = 1285 184 1550 
1418 1269 193 1524 
1393 =1253 202 1498 
1367 1235 212 1472 
13842 1224 221 1446 
1318 1218 231 1419 


1291 1202 240 1393 
1265 1191 249 1367 
1240 §=1179 258 1341 
1214 =1168 267 =1315 
1189 =1157 276 1288 
1163 1146 285 1262 
1138 = 11338 293 1236 
1112 1122 301 1210 
1087 1110 310 1184 
1061 1098 319 = 1157 


10386 =1N86 327 =1181 
1010 1074 335 =:1105 
985 1061 343 «1079 
959 1050 352 = 1053 
934 1035 358 1026 
908 1020 363 =1000 
883 1004 369 974 
856 990 375 948 
835 977 882 926 
815 964 389 905 
196 951 396 883 


Lat. 16° —300" 


Long. 


Total Corrn 
in seconds. 
Belgaum. 


Eng. date. 


Lat. 17° 

o th 
‘ a. 
Eg Sa 
a ee 
ed ey 
o oOo 
« @ M o 
q a2 4 n 
ga «aS 


& =Total Corrn. 
in seconds, — 


Lat. 13° +1072” 


in seconds. 


©’s Yrop. Long, 


Lat. 
Long. 
eed Pa 
Egy £9 
oa | 
OS—g «8 
ages °: 
Sse Es 
e 3) 
A.D. 
1840— 
1920 
+1709 +398 
1698 405 
1687 4192 
1677 418 
1666 425 
1654 431 
1642 437 
1644 443 
1645 449 
1647 454 
1647 460 
1648 465 
1650 471 
1650 476 
1651 481 
1651 486 
1652 491 
1652 495 
1652 500 
1652 504 
1651 508 
1651 512 
1651 517 
1650 §20 
1649 524 
1647 527 
1621 505 
1620 508 
1618 511 
1617 514 
1614 516 
1612 518 
1611 521 
1608 523 
1606 525 
1603 627 
1600 §28 
1597 §29 
1595 531 
1591 582 
1588 532 
1584 533 
1580 534 
1576 536 
1572 §35 
1567 536 
1563 536 
1558 536 
1554 535 
1549 585 
1545 535 
1639 634 
1634 5338 
1528 632 
1623 531 
1616 §2y 
1611 528 
1604 626 
14o9 526 
1492 643 
1486 G21 


Tamil, Avani; Malayalam, Chingam; Bengal, Bhadrapada. 


Temil, Purattasi ; Malayalam, Kanni ; Bengal, Asvina. 


14° +1008” 
Long. 
2 
* =| ae 
Seeds 
ae O98 
AZ 829 
“4 = oe 
oe Fert 
© 
A.D. 
1840-- 
1920 
+677 +1709 
658 1697 
640 . 1686 
621 1673 
602 1661 
584 1649 
565 1637 
546 1637 
628 1637 
509 1635 
490 1635 
471 1634 
453 1634 
434 1633 
415 1631 
397 1630 
878 1629 
359 1627 
841 1626 
322 1623 
303 =: 1621 
284 1619 
266 1618 
247 1615 
228 $1612 
210 1609 
192 1581 
186 1578 
180 1575 
173 isfy 
167 1567 
161 1563 
155 1560 
149 1556 
142 1551 
136 1647 
1380 1542 
124 1537 
118 1533 
111 1527 
105 1521 
99 1515 
93 18610 
87 1505 
80 1498 
74 1493 
68 1486 
62 1480 
66 1473 
49 1466 
43 1460 
87 1452 
31 81445 
25 1488 
18 14380 
12 1422 
8 1414 
9 41406 
~— 6 1399 
13 1390 
19 1882 


TABLE XIII. re 
Sunrise from 13° to 17° N. Latitude. 
Lat. 15° +168" 


Days of solar 
months 


~ 
SCODNIUDMKP WH 


eelell ell oll oe ot 
Aor whpre 


a 
ba | 


bom 
S co 


bo bo po 
+ Noe 


t 


2 


26 


10 


Eqn. of time 
1n seconds, 


@’s Trop. Long. 
1N seconds, 
Total Corrn. 
In seconds, 


Long. 


fe) Vizianagaram 


> 


Lat. 16° 
tel) 
© 
fa §s 
He os 
S38 Sg 
g? a3 
gm ee | 
© 
+403 +861 
410 839 
16 818 
423 796 
430 774 
436 753 
442 731 
448 709 
454 688 
460 666 
465 644 
471 622 
476 601 
482 579 
487 557 
492 536 
496 514 
501 492 
506 471 
510 449 
514 427 
518 405 
523 384 
526 362 
530 340 
533 319 
512 296 
515 286 
518 277 
527 267 
523 258 
525 248 
528 239 
530 229 
582 220 
534 210 
536 201 
587 191 
638 182 
539 172 
540 163 
541 153 
542 144 
542 134 
543 125 
543 115 
543 106 
543 96 
543 87 
542 77 
542 68 
541 58 
540 49 
539 39 
538 30 
536 20 
535 11 
§34 0 
533. —10 
531 20 
29 30 


—800" - 
Long. 
a C) 
BCe 
S32 3 
3 S eb ‘on 
eas g 
A.D. 
1840— 
1920 
+530 16 
515 17 
500 18 
485 19 
470 20 
445 91 
438 29 
434 % 23 
431 & 24 
427 & 25 
493 96 
419 27 
415 28 
411 AS) 
407 30 
402 31 
397 1 
392 2 
388 3 
382 4 
371 5 
oTl 6 
367 7 
860 8 
3D5 9 
348 10 
318 a4 
311 2 42 
805 2 13 
304 =14 
291415 
283 16 
OTT a 
269 18 
262 19 
254 20 
246 21 
237 22 
228 23 
219 24 
210 25 
901 26 
193 27 
183 28 
174 29 
164 30 
154 1 
144 2 
134 3 
123 4 
113 5 
102 $ 6 
9222 7 
815 8 
70° 9 
58 10 
47 114 
36 12 
25 13 
is 414 
| 15 


161 


Lat 17° +648 


Eqn. of Time 
in seconds. 


©’s Trop. Long. 
in seconds. 
Total Corrn. 


Long. 


in seconds. 
Hyderabad. 


162 


Day of 
Solar year. 


? Eqn. of time 


Lat. 


in seconds. 


13° +1072" 
Long. 


©'s Trop. Long. 
in seconds. 
Total Corrn. 
in seconds. 
Madras. 


—18 +1479 
22 «1473 
27 1465 
31 «1458 
36 1450 
40 1443 
45 1434 
49 1414 
54 1393 
58 1372 


63- 1351 
67 1330 
72 1308 
76 1287 
81 1266 
85 1244 
90 1222 
94 1200 
99 1178 
103. 1156 


108 1135 
112 1118 
117 =: 1089 
121.1067 
126 1042 
130 1018 
136 §=1018 


Lat. 


Eqn. of time 
in seconds. 


TABLE XIII. 


Sunrise from 13° to 17° N. Latitude. 
Lat. 15° +168” 


14° +1008” 
Long. 
> 19 
S42 £2 
ot cos 
ae Of 
A on v 
afi 3e* 
© i 
A.D. 
1840— 
1920 
—2%6 +1373 
32 1365 
38 a 8856 
45 1346 
51: . 1857 
58 1327 
64 1318 
70 =1296 
77 (1275 
83 1262 
90 1229 
96 1207 
102 1184 
109-1161 
115) (1188 
122 2 
128 1092 
134 1068 
141 1046 
147 1022 
154 999 
160 976 
166 951 
173 927 
179 902 
186 878 
192 873 
211 848 
229 823 
248 797 
267 771 
285 746 
304 720 
323 692 
342 668 
360 643 
379 618 
398 585 
416 552 
435 519 
454 486 
472 453 
491 420 
610 887 
529 854 
547 321 
566 288 
585 254 
603 221 
622 188 
641 155 
659 121 
678 87 
699 54 
716 20 
734 — 14 
752 44 
777 78 
802 113 
827 148 


Tamil, Aippasi ; Malayalam, Vulain ; Bengal, Kartika. 


Tamil, Kartikai ; Malayalam, Vrischikam ; Bengal, Margasira. 


Davs of solar 


months. 


. 


= 
SSewoOACeKr WN — 


Egn. of time 
in Seconds. 


*s Trop. Long. 


in seconds. 
otal Corrn. 
in seconds. 


Vizianagaram 


Tong. 


Lat. 16° 
n on 
Ed of ee 
«a 2 as 
oS 23 
2 eae 
ad — 
g- ne 
© 
+527 —40 
525 49 
522 59 
519 69 
516 79 
513 89 
510 99 
507 109 
504 119 
500 129 
496 139 
492 148 
488 158 
423 165 
479 178 
475 188 
470 198 
465 208 
460 218 
455 228 
451 238 
446 247 
440 257 
433 267 
429 277 
423 287 
436 296 
430 318 
423 339 
416 861 
409 383 
402 404 
395 426 
388 448 
881 470 
374 491 
367 513 
359 535 
351 556 
843 578 
335 609 
327 621 
319 643 
310 665 
302 687 
294 708 
286 730 
277 752 
268 773 
259 795 
250 817 
241 838 
232 860 
223 882 
213 904 
204 925 
201 948 
192 974 
182 1000 
172-1027 


—300" 


S 
R 


‘Yotal Corrn. 
in seconds. 
Belgaum. 


_ 
co 
ot 
October 


ovember 


Eng. date. 


Kgn. of ‘Time 


in seconds. 


g- 


in seconds, 


p =6Total Corrn. 


D 


©’s Trop. Lon 


Long. 


1840— 


in seconds. 
Hyderabad. 


= 
Lat. 17° +648" 


he 
4 
y 


Day of 


Solar year. 


SSESSSSEse SE8s 


TABLE XIiti. 
Sunrise from 13° to 17° N. Latitude. 

Lat.13° +1072" Lat. 14° +1008” Lat.15° +168” Lat. 16° -—300/ Lat.17° +648!" 
: Long. Long. Long. Long. Long. 
to bh bi E ah tip 

eo = g - . ae . [=| . “ . | e ‘=| ° ; e =| 2 = : = 

8 a a a , 2 os oa & a. a es on £8 2 2 a ae 6s 6,9 

Se sgbed se tebes S382 azkts S2 Sdbse $ §3 44 bs 

% 9 90° ° oO68 3 ° 6 O65 & soz wp | * 

S8 S808q ss SSC8S se us S8C38e ws S2588 F 38 Boks 

a8 figs e2 G8985 22 (8 £8 9g 58 Fe gts w Fe Fe aks 

34 as bss os 2s cae S° gi el GSR SS af oko g sf of BAe 

© > nO) © 
AD. A.D. AD. A.D. AD. 
1840— 1840— 840— 1840— 1840— 
1920 1920 1920 1920 1920 


1 +162 —958 —1138 +162 —1053—1715 15 +163 —1155 —878 
2 152 983 1173 152 1079 1761 16 #4168 1181 ~°# 9i4 

3 142 1009 1209 142 1105 1787 47 143 1208 961 

131 827 112 131 927 288 4 132 1034 1244 182 11381 18838 18 183 1238 988 
6 122 1060 1280 192 1158 1860 19 123 1262 1095 

6 112 108 1315 112 1184 1896 20 113 1288 061 
7 102 1111 1351 102 1210 1982 24 103 1315 1098 
8 92 1136 1388 92 1936 1968 4 29 93 1342 1135 
9 82 1162 1408 82 1962 1987-5 93 83 1368 1153 
10 72 1187 1497 72 1989 2006 5 24 73 1895 1172 


o 
11 62 1218 1447 62 1315 2025 95 63 1422 1190 
12 52 1288 1466 52 1841 2044 96 . 58 1448 1209 
13 42 1964 1486 42 1367 2062 27 43 1475 1297 
14 82 1289 1506 82 1393 2081 38 83 1502 1245 
15 22 1815 1525 92 1490 2100 29 23 1529 1964 
16 12 1840 1545 12 1446 2119 30 13 1565 1282 
1866 1564 2 1472 2188 34 2 1582 1801 
18 —10 1391 1586 --10 1498 2159 
19 20 1417 1606 90 1524 2178 
20 80 1442 1625 80 1551 2197 


1 

2 

3 
21 39 ©1468 =. 1644 389 1577 = =2215 4 
22 49 1493 1663 49 1603 2234 5 60 1715 1896 
23 59 1519 1683: 59 1629 2252 6 
24 68 1544 1702 68 1655 2270 7 
25 7$ 1570 1722 79 1682 2290 8 
26 89 1595 1742 89 1708 2309: 3 
27 99 1621 1%61 99 1734 2328 10 100 1849 1488 
103.1412 669 103. 1528 825 28 103 1648 1775 103 1760 2341 11 102 1876 1498 
110 1423 677 110 =: 1538 842 29 109 1658 1791 110 1769 2357 12 109 1884 J£13 


[N=] 
—" 
=" 
> 
~~ 
nw 
w 
a 
be 
_— 
bo 
or 
to 
ron) 
— 
° 
Tamil, Margali ; Malayalam, Dhanus ; Bengal, Pausha. 
— 
~ 
bo 


1 116 1€67 #81807 117 #1778 2873 +13 116 1893 41529 
2 122) 1677 81823 124 1787 2389 

3 129 1686 183» 131 1796 2405 

4 135 1696 1855 138 1804 2420 

5 142 1706 1872 145 1818 2436 17 144 1926 1590 
6 148 1715 1887 152 1822 2452 18 J51 1935 1606 
7 

8 

9 
10 


Januar 
_ 
$4) 
~ 
id) 
5 
_ 
© 
_ 
oO 
2 


145 1477 766 146 1589 929 

152 1468 «€©s«s784~=—éi‘i‘«dSSSCé«dLSYD oe 

159 1498 801 160 1609 963 S&S 155 1725 1904 159 1831 2468 19 158 19438 1621 
166 1509 819 167 1619 980 = 161 17384 1919 166 1840 2484 920 165 1952 1687 
173 1520 = 887 175 1629 999 & 168 1744 1936 173 1849 2501 914 172 1960 1652 
180 1531 826 182 1639 987 = 174 1754 1921 180 1858 2486 92 179 1968 1685 
187 1542 815 189 1649 974 wv ll 181 1763 1907 187 1867 2470 923 186 1979 [619 
194 1552 804 196 1659 960 , 12 187 1773 18938 194 1876 2455 924 1938 1985 1602 
201 1563 198 «=6p208-—(:i1669 ss 950s «(18 194 1782 1879 201 1885 2440 925 200 1994 1585 
208 1574 #781 911 1679 938 #€ 14 200 1792 1864 208 1898 2424 96 207 2002 1568 
215 1585 770 218 #1690 928 & 15 207 +1802 1850 215 1902 2409 97 214 2010 1552 
992 1596 759 +225 1700 914 & 16 218 1811 1885 222 1911 23894 928 221 2019 15385 
229 1606 1748 232 1710 902 g 17 220 1821 1822 229 1920 2879 929 228 2027 16518 
236 1617 #737 239 +1720 ~~ 889 < 18 297 1880 1808 236 1929 28638 30 235 2086 1502 
2438 1628 726 247 +1730 £878 S 19 235 1840 1795 248 1988 2848 931 242 2044 1485 
250 1639 715 254 1740 866 3 20 2942 1850 1781 249 +1947 2882 1 248 2052 1467 

= 

257 1650 704 261 1750 £858 .. 21 249 1859 i767 256 1956 2816 2 256 2061 1451 
264 1660 693 #268 1760 841 3% 22 257 1869 +1755 262 1965 2300 3 261 2069 1433 
271 1671 682 275 1770 829 & 323 964 1878 £1741 269 1974 2285 p @ 2968 2078 1416 
278 1682 ###670 #283 +1780 £817 = 24 272 1888 1728 276 «41982 2269 € 5 274 2086 1898 
285 1693 659 290 #1791 9805 § 25 279 1898 1714 282 1991 2253 &§ 6 280 2094 1881 
992 1704 648 #+#=(%Q297 «#1801 798 S& 26 987 1907 1701 289 2000 2238 2 4 286 21083 1846 
299 1714 637 +#£«=%804 1811 781 27 994 1917 1688 295 2009 2222 8 998 2111 1963 
807 1725 627 811 1821 768 28 802 1926 1675 302 2018 2206 9 300 2120 18380 
815 1736 617 819 18392 757 29 310 1936 1662 808 2028 2190 10 806 21298 1812 
$18 i718 602 822 1618 #£«274:1 30 818 1915 1644 311 2006 S191 44 309 2104 1291 


164 


Day of 


Solar year. 


306 
307 
308 
309 
310 
311 
312 
313 
314 
315 


316 
317 

318 
319° 
320 
$21 

322 
323 

324 
325 


326 
327 
328 
329 
330 
331 
332 
333 
334 


335 
336 
337 
338 
339 
340 
341 
342 
343 
344 


345 
346 
347 
348 
349 
350 
351 
352 
353 
354 


355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 


Lat. 13° +1072" 


m 
& 
et 


Eqn. of time 
in seconds. 


—-325 
328 
331 
334 
337 
340 
343 
346 
349 
352 


355 
358 
361 
364 
367 
370 
373 
376 
380 
383 


386 
389 
392 
395 
398 
401 
404 
406 
408 


410 
411 
411 
412 
412 
413 
413 
414 
414 
415 


416 
416 
417 
417 
418 
418 
419 
419 
420 
420 


421 
422 
422 
423 
424 
424 
425 
426 
427 
428 


Long. 
Ps 
a So a gs 
aie ee Eas 
63 $3 28s 
ig af 228 
da Oa See 
ieee 
A.D. 
1840— 
1920 
—321 —1700 —587 
324 1682 572 
327 1664 557 
330 1645 541 
333 1627 526 
336 1609 611 
339 1591 496 
342 1573 481 
345 1555 466 
348 15387 452 
851 1519 416 
354 1501 380 
357 1483 343 
360 1464 307 
363 1446 271 
366 1428 235 
369 1410 199 
372 1392 162 
875 1874 126 
878 1356 90 
381 1388 654 
384 1320 18 
387 1302 + 19 
390 1283 57 
393 1265 91 
896 1247 aif 
400 1229 162 
404 1211" 198 
408 1193 235 
413 1176 267 
413 1137 302 
414 1098 338 
414 1058 374 
415 1019 410 
415 980 445 
416 941 481 
416 902 518 
417 862 554 
417 923 91 
418 784 630 
418 745 667 
419 706 705 
419 666 1743 
420 627 1781 
420 6588 818 
421 549 858 
421 510 895 
422 470 936 
402° 481s UT 
493 392 1011 
493 358 1051 
424 314 1093 
424 274 1132 
495 235 1172 
426 196 1211 
497 157 1255 
428 118 1297 
429 79 1387 
430 40 1379 
432 0 1420 


429 


©’s Trop. Long. 
in seconds. 


—1793 
1774 
1755 
1735 
1716 
1697 
1678 
1658 
1639 
1620 


1600 
1581 
1562 
1542 
1523 
1504 
1485 
1465 
1446 
1427 


1407 
1388 
1369 
1349 
1330 
1311 
1292 
1272 
1253 


1232 
1191 
1150 
1109 
1068 
1027 
986 
945 
904 
863 


822 
781 
740 
699 
658 
617 
576 
535 
494 
453 


412 
371 
830 
289 
248 
207 
166 
125 
84 
41 
0 


TABLE XIII. 


Sunrise from 13° to 17° N. Latitude. 
Lat. 15° +168” 


. 14° +1008" 


Long. 
‘a bo] 
out, Loe 
Bue fs 
ae fee 
seo as 
oqz > 
is Fox 
A.D. 
1840— 
1920 
—24 1 
708 2 
692 « 3 
675 § 4 
659 be 4 
643 
707 & 7 
G10 3 
594 & 
576 § 10 
g 
538 <> il 
500 & 12 
462 2 13 
424 9 14 
386 sq 1b 
348 + 16 
310 8 M4 
972 8 
235 § 19 
197 S 20 
159 .a4e 
121 3 22 
83 & 23 
45 ~~ 24 
7 5S 25 
31 26 
F 69 27 
10g 28 
147 29 
186 1 
224 2 
261 3 
999 . & 
336 §. 5 
374 q 6 
411 a 7 
451 8 
488 = 9 
530 > 10 
570 “ 11 
609 g 12 
649 § 13 
688 ¢ 14 
728 s 15 
767 = 16 
809 8 17 
848 & 18 
g90 & 19 
929 S 20 
Ss 
973 2 21 
1015 5 22 
1058 = 28 
1100 & 24 
11442. % 
1185 “S$ 26 
1227 § 
1271 & 98 
1313 29 
1367 30 
1399 31 


Eqn. of time 
in seconds. 


—316 
319 
322 
325 
328 
331 
334 
337 
340 
348 


346 
349 
352 
355 
358 
361 
364 
367 
370 
373 


376 
379 
382 
385 
388 
391 
394 
398 
402 


406 
407 
407 
408 
408 
409 
409 
410 
410 
411 


411 
412 
412 
413 
413 
414 
414 
415 
416 
416 


417 
418 
418 
41y 
419 
420 
421 
422 
423 
424 
425 


©’s Trop. Long. 


1292 
1249 
1206 
1163 
1120 
1077 
1034 

991 

948 

905 


862 
819 
776 
733 
690 
647 
604 
561 
518 
475 


432 
389 
346 
303 


in seconds. 


Lat. 16° 

Long. 

- ie ee 
Fgf #g Se 
og eq - 
OSes eS 28 
Og of 2 o 
£86 ¢g"° «a 
SAN SA oA 

> © 

A.D. 

1840— 

1920 
—1626 —314 —1983 

1604 317 1961 

1591 320 1939 

1571 3823 1916 

1555 326 1894 

1539 329 1872 

1520 332 1850 

1501 334 1827 

1548 337 1805 

1467 3840 1783 

1427 343 1760 

1387 346 1738 

1347 349 716 

1307 352 1693 

1267. 355—Sss«d1671 
1227 3858 1649 

ca8t 63610 _:« 1627 

1147 364 1604 

Gr. 36%  15e7 

1067 370 1560 

Oar 6878S «1587 

987 376 1515 
947 a79 1493 
907 3882 1470 
867 3885 1448 
827 3888 1426 
788 391 1404 
743 “S95. ISdl 
710 399 1359 
670 402 1336 
628 403 1291 
585 403 1247 
543. 404 1202 
500 404 1158 
458 405 1113 
415 405 1069 
373 406 1024 
3380 406 980 
286 407 935 
243 ©9407 891 
201 408 846 
158 408 802 
116 409 757 
73 409 713 
31 410 668 
4+ 12 £410 624 
54 =411 579 
9%. Ail 535 
158 #419 490 
181 413 446 
223 413 401 
266 414 357 
308 414 3812 
351 415 268 
393 = 4416 223 
436 417 179 
avy. 4168 -isg 
519 419 89 
661 420 49 
603 421 10 


—300!" 

Long. 
=] . . Ld 
BEE 
Oos S 
—= > 0 
£25 on 
afa § 

A.D. 

1840— 
1920 - 

—2151 12 
2132 13 
2113 14 
2093 15 
2074 16 
2055 17 
2036 «§€6©.18 
2015 F 19 
1996 $ 20 
1976 é 21 
1934 : 22 
1893 23 
1851 24 
1810 25 
1768 26 
1727 8627 
1685 2&8 
1644 1 
1602 2 
1561 3 
1539 4 
1478 5 
1436 6 
1395 7 
1353 8 
1312 9 
1270 10 
1230 414 
1179-12 
1148 413 
1104 14 
1060 45 
1016 . 16 
981 £ 17 
928 = 18 
884 19 
840 20 
795 21 
752 22 
707 23 
663 24 
619 25 
576 26 
531 27 
488 28 
443 29 
400 30 
360 31 
317 1 
273 2 
229 3 
185 4 
141 5 
97 & 6 
54 7 
10” § 
+ 33 9 
77 10 
120 44 
164 12 


Lat. 17° +648! 


Long. 
: 2 
© .. a . + ey 
Ag G¢ Evs 
“6 42 See 
% S aS OSs 
is) fc} 
oe! m2 qa 
d BH s bo] 
oe ng ©. Am 
FA © Ho” 6 
A.D. 
1840— 
1920 


—312 —2081 —1271 
315 2057 1250 
318 2088 1229 
321 2009 1208 
324 1986 1188 
327 1962 1167 
330 1938 1146 
333 1915 “1196 
336 1891 41105 
339 1867 1083 


842 1844 1040 
345 1820 996 
348 1796 958 
351 1772 949 
354 1749 865 
851 125 = 828 
360 1701 779 
364 1678 737 
367 1654 694 
370 1630 650 


374 1607 608 
377 1583 564 
380 1559 5a 
383 1585 = 477 
386 1512 434 
389 1488 391 
392 1464 347 
395 1441 304 
397 1417 259 


399 1392 = - 215 
400 1346 170 
400 1299 123 
401 12538 18 
401 1206 31 
402 1160 + 0 
402 1114 60 
403 1067 106 
403 1021 143 
404 974 198 


404 92824 
405 882 289 
405 835 336 
406 789 381 
406 742 428 
407 696 473 
407 650 619 
408 608 555 
408 557 611 
409 510 687 


409 464 1703 
410 418 748 
410 371 195 
411 825 840 
412 278 886 
413 232 988 
414 186 977 
415 189 1028 
416 92 1068 
417 46 1114 
418 00 1 


e 


ODIAD OH WH 


10 


Lat. 18° 
» 
o a 3S Fe 
f ert 
33 83 
ga 25 
© 

—409 +4 48 
407 96 
405 144 
404 193 
402 94) 
400 289 
398 338 
396 386 
393 434 
391 483 
388 531 
886 579 
383 627 
380 676 
B77 724 
374 772 
371 821 
367 869 
364 917 
360 966 
357 =—-1014 
353 = =1062 
349 1110 
3846 §=61159 
341 1207 
337 1255 
883 13804 
329 1862 
324 1400 
357 1448 
852 1473 
346 1498 
841 1524 
336 1549 
330 1574 
324 1599 
319 1624 
318 1650 
307 1675 
301 1700 
495 1725 
288 1750 
282 1976 
276 1801 
Y71G ~=—- 1826 
263 1851 
256 1896 
249 1902 
243 §=1927 
286 1952 
229 19977 
222 oor 
214 2098 
207 2053 
200 = YOTR 
192 2103 
185 21968 
176 2154 
170 )»=21%y 
168 2204 
160 292 
171 2220 


TABLE XIII. 
Sunrise from 18° to 22° N. Latitude. 
—498" Lat. 19° —460" Lat. 20° —476" Lat. 21° 
Long. Long. Long. 
an 
E 4 Ei E gw S eo, os i oa Sa 
See fc Sct bee oe Bs St EG. Ee 80 
Seetss 28866985 Fe 8 8e4 BS Ee 
 } be ee eo 8 ee ee ee eo | 
see  e* 88 gte mee dg) “¢° £82 > oe oe 
Saw Ss “ag bs Sa oe “8 oe ae Ts 
1-9 en -: a 4 a “4 —— en 6 
A.D, A.D. A.D. 
1840 —- 1840— 1840-— 
1920 1920 1920 
4177 —405. + BO +165 1-401 + 52 4292 --307 + B4 
997 +4038 100 237 2 399 #104 «49977 395 107 
oy 401 t50 986 —" 8° °°S98 156 230 898 ‘161 
397 ««400.«200 ss 40 Si 8906S 08S 884892 8S 
877 898 «= 250 B92 SH BNA 259) 487) = 89069 
497 396 300 444 @ 6 $92 #3811 #491 «9888 323 
468 3941 350 496 © 7 890 363 545 386 877 
598 392 400 S48 ". 8 3888 495 599 384 481 
582 «4203890«S 4600S ss 600 Ssi<‘CSUS;*CSCKGOCATT OG BC8BDC4KS 
629 387 «=—500-s«s«daB = 10 BKS 529 GN = 879 BBD. 
657 385 550 682 ee 11 381 680 727 3877 592 
684 382 600 11 5 12 378 632 758 374 646 
713 380 650 740 © 18 876 684 788 372 700 
i 6317 «= 700 | 0 S14 8787360819 869 | 954 
796° (874 7800 | 800 = 16° «B70—Ssis7#8)=— ss 850——«s« 866 ~~ B08 
797 371 800 829 © 16 367 840 882 368 ~ 862 
5 6 86T- 8SD 8 SS T6423 860 IG 
S55 364 900 890 3 16 361 944 944 857 990 
888 361 950 919 = 19 357 996 976 3858 1024 
902 357 1000 950 = 20 854 1048 1007 350 1078 
940 354 1050 980 & 21 350 1099 1039 346 1131 
969 350 1100 1010 = 92 (346 1152 1071 £343 1185 
999 346 1150 1041 & £3 342 1204 1103 339 1289. 
1027 342 1400 1072 ~ 24 3889 1256 1134 335 1998 
1057 338 1250 1102 = 2 385 1307 41166 331 1847 
1086 334 1300 11383 = 26 331 1359 41199 9327 1401 
1115 330 1350 ‘1164 S 97 3827 (1411 +1231 328 1455 
1145 326 1400 1195 28 $28 1463 1263 319 1509 
1175 322 1460 1225 299 318 1515 1496 815 1563 
1167 354 1500 1220 30 $52 1556 1290 849 1616 
1197 349 1597 1252 1 347 1584 1823 344 1646 
1228 344 1553 1283 29 342 1612 1386 889 1645 
1259 339 1580 1315 3 38386 1640 13890 384 1705 
1289 = 383. s«1607 ~=—-:1348 4 8381 1668 1423 328 1735 
1320 328 1634 1379 5 8295 1696 1457 38238 14764 
1351 322 1660 1412 ¢ 6 3820 1785 l491 317 1794 
1981 316 1687 1446 4 7 814 1753 1525 3812 1824 
14418 811 1714 #%4497 S 8 3809 +1781 +1558 306. 1854 
1444 305 1740 1509 S 9 3038 1809 159% 300 1883 
1475 299 #1767 +1542 ~ 10 296 1837 1627 294 1913 
Ra 
1505 2938 1794 1575 © 11 291 1865 1661 288 1943 
1604 9286 1820 1575 ~ 12 284 1893 1662 282 19972 
1608 280 1847 1574 ¢ 18 278 1921 1661 276 2002 
1501 74 1874 1572 S 14 272 +1949 1661 270 2032 
1499 267 ©1900 1573 & 15 265 1977 1661 263 2061 
1499 261 1927 1571 fm 16 259 2006 1661 257 2091 
1498 9954 19654 1671 = 17 252 2034 1662 260 2121 
1498 ©6247 «1981-1571 S 18 246 2062 1662 244 2161 
1496 «241 2007 1570 S 19 239 20% 1662 237 2180 
1496 234 2084 1570 © 20 9332 2118 1662 230 2210 
Ss 
1495 997 2061 1670 = 21 996 2146 1662 294 2240 
1494 220 2087 16570 - 22 219 2174 1663 217 269 
14495 218 2114 1670 & 23 211 2202 1664 210 voy 
1494 906 2141 1570 G 24 204 2230 1665 203 2320 
1494 199 2167 1568 ~ 2 197 2258 1665 196 2358 
1493 192 2194 1569 ~ 2% 190 2287 1666 189 2588 
1498 «= 14 «2991 «1570 & YT) | «61B8 (8315 )«=«1667)—Sss«d181 2418 
1493 177 42848 1470 & BB 75 2343 1668 174 2448 
1493 169 «-¥v74— «187 2y 168 ¥Y%371 1669 167 2447 
1493 162 2301 1671 30 161 4399 1669 159 2507 
1468 86179 «23u8 «1A 81 #179 %¥Yivs 1645 179 2536 
1467 «0171S yl 848 $2 86170 #wi22 «1618 170 2580 


+800” 
Long 
Eds 63 
S5a 
— £ oo ‘ 
ia 
Pa re] 
A.D. 
1840— 
1920 
+1534 13 
1590 14 
1646 15 
1701 16 
Me. 49 
1813. 18 
1869 19 
1925 20 
1981 “2 24 
2037 = 22 
2069 23 
2101 24 
2133 25 
2166 26 
2198 27 
2231 28 
2264 29 
4297 30 
2330 1 
2363 2 
2397 3 
2429 4 
2463 5 
2497 6 
2530 7 
2964 8 
2598 9 
2632 10 
2665 11 
2661 12 
¥696 123 
2730 -.14 
2765 = 15 
2801 16 
2835 17 
2571 18 
¥906 «189 
2942 20 
2957 21 
3013 22 
8048 «93 
8048 94 
e048 = 
3045 896 
3049 27 
3049 28 
3051 30 
3054 3i 
3033 4 
3053 2 
8054 3 
3055 4 
3056 5 
3057 . 6 
BO5S .. 2 
3061" 8 
3062 9 
8063 10 
8065 i1 
38039 12 
3012-13 


Lat. 22° 


Eqn. of Time 
in seconds. 


—393 
891 
389 
388 
3 86 
B84 
382 
380 
375 
375 


373 
oT1 
368 
365 
362 
359 
356 
353 
350 
346 


843 
339 
335 
Se 
328 
O24 
320 
316 
312 
346 


3492 
336 
331 
326 
320 
315 
309 
304 
298 
992 


286 
280 
274 
268 
961 
255 
248 
949 
236 
229 


922 
215 
208 
201 
194 
187 
1806 


r 


113 


@)'s Trop. Long. 
in seconds. 
Total Corrn. 


+ 56 
111 
167 
223 
278 
334 
390 
445 
501 
557 


612 
668 
724 
779 
355 
891 
946 
1002 
1058 
1114 


1169 
1225 
1281 
1336 
1392 
1448 
1503 
1559 
1615 
1692 


1703 
1734 
1766 
1797 
1828 
1859 
1890 
1922 
1983 
1984 


2015 
2046 
YOT8 
2109 
2140 
2171 
9202 
2034 
2265 
2296 


2327 
2358 
9390 
944) 
9452 
9483 
9514 
2546) 
YdT% 
YGOS 
9610 
2635 


Baroda. 


in seconds. 


eB 
oP 


+160 
218 
276 
332 
390 
448 
505 
563 
621 
681 
714 


747 
782 
816 
850 
884 
918 
055 
987 
1024 


1056 
1091 
2127 
1161 
1196 
1231 
1266 
1302 
1037 
1334 


1369 
1406 
1442 
1479 
1516 
1552 
1589 
1626 
1663 
1700 


1738 
1739 
1740 
1740 
1742 
1743 
1745 
1746 
1746 
1748 


1750 
1752 
1754 
1755 


1957 


1759 
1761 
1763 
1965 
156% 
1742 


1746 


166 


Day of 
Solar year. 


Lat. 


Eqn. of time 
in seconds. 


18° —428” 
Long 

» 
ae 
He sé 
a2 oO ° Ss 
23 a3s 
ae 
© 

A.D. 

1840— 

1920 

+2913 +1471 

92905. = aT 2 
2198 1473 
9190 475 
9182 1476 
9175 1478 
2167 1479 
9160 1481 
9152 1482 
9144 1464 
9137 1446 
9129 1497 
2122 1409 
9114 1391 
9106. TaT+ 
2099 1355 
2091 1337 
2084 1319 
2076 =: 1301 
2086 =1283 
2061 1265 
2053 1247 
2046 1229 
2038 1210 
2030 =1192 
2023. 1174 
2015 —1156 
2008 -1137 
2000 1128 
1872 RETO 
1945 1093 
1917 1075 
1890 1058 
1862 1039 
1835 1022 
1807 10¢4 
17380 987 
1752 968 
1725 950 
1697 933 
1670 917 
1642 903 
1615 S87 
1587 871 
1560 855 
1582 840 
1505 825 
1477 508 
1450 792 
1422 778 
1395 2162 
13C7 745 
1340 728 
1312 711 
1285 604 
1257 678 
1230 661 
1202 644 
1% 622 
1148 605 
1123 587 
1099 571 
1074 552 


Lat. 19° 
=] 2 Ba 
oe he 

° a Ge 
Se es 

-_ an HM 

ss Pe: 
© 
—162 +2394 

153 =. 2306 

144 9300 

15 32092 

126 22985 
M17 «9278 

108 2971 

99 9264 

89 2257 

80 2250 

71 9943 

61 -2236 

63 2227 

42 ..2991 

33° Q2l4 

4 2207 

15 2200 

5 91938 
+4 2186 

13 2179 

33 - 2172 

a. seeekoD 

49 ~2158 

51 2150 

60 2143 

7O- 236 

79-9 

88 8122 
106 2116 
116 2088 

126 2060 

136 =©4038 
146 392004 

156 =-19%6 

166 148 

175 1920 

185 1892 

194 1564 

204 1836 

263 1°08 

293 1780 

232 1752 

242 1724 

251 1696 

260 1668 

269 1640 

278 1620 

287 1584 

295 1556 

304 1528 

812. -1500 

321 1472 

329 1444 

838 1416 

346 1388 

354 1360 

3862 1382 

369 1304 

373 1276 
381 1248 

388 1292 

396 §=1195 

403 1169 


Total Corrn. 
in seconds. 
Poona. 


A.D. 
1840— 
1920 


+1550 
1552 
1554 
1555 
1557 
1559 
1561 
1563 
1567 
1548 


1529 
1517 
i491 
1474 
1455 
1436 
1417 
1399 
1380 
1361 


1348 
1324 
1306 
1287 
1268 
1250 
1239 
1912 
1202 
1184 
1166 
1148 


1130 
1112 
LODA 
1075 
1057 
1038 
1020 
1001 

985 

967 


O51 
934 
916 
B99 
882 
865 
846 
829 
811 
793 


775 
758 
739 
721 
703 
684 
661 
643 
624 
605 
586 


Tamil, Ani; Malayalam, Mithunam ; Benga’, Ashada. 


Bengal, Svavana. 


Tamil, Adi; Malayalam, Karkatagam ; 


TABLE XIII. 


Sunrise from 18° to 22° N. Latitude. 
Lat. 21° +300” 


months. 


“ 


Days of solar 


CONDON F Dre 


10 


Lat. 20° 
ap 
pees 
oe es 
2s 28 
go ae * 
og | 
es) i. 
—162 +2415 
153-2409 
144 2409 
135 2396 
126 2390 
117 2383 
107 4377 
98 2370 
89 2364 
80 9358 
71. 72851 
61 2345 
53. 2388 
42 2332 
33 =: 2326 
94 2319 
15 2318 
& 2306 
+4 92300 
13 y294 
23. 2287 
32 9281 
42 2274 
51 2268 
60 2262 
70 2255 
7) 2249 
B8 uve 
106 §=2236 
117 207 
126 2179 
136 =2150 
146-2192 
156 2093 
166 2064 
176 2086 
186 20047 
195 1979 
204 1950 
yl4 1921 
223-1893 
233 1864 
242 1836 
251 1867 
260 19778 
269 1750 
278 1721 
207. . 1698 
296 1664 
305 1635 
313 1607 
822 1578 
330 1550 
339 1521 
346 1492 
354 1464 
362 1435 
370 1407 
375 1378 
383 1348 
390 1320 
398 1293 
405 1265 


Total Corrn. 
Nasik. 


in seconds. 


1382 
1362 
1344 
1324 
1805 
1294 
1276 
LOAF 
1238 


1220 
JQ01 
1182 
1164 
1145 
1126 
1106 
1086 
1067 
1050 


1021 
1012 
993 
975 
956 
937 
919 
900 
880 
862 


842 
823 
802 
784 
763 
743 
721 
701 
680 
661 
640 


Eqn. of time 
in seconds. 


©’s Trop. Long. 
in seconds. 


4+ 2524 
2518 
2512 
2500 
2501 
2495 
2489 
2483 
2477 
2471 


2465 
2459 
2453 
2447 
2442 
2436 
2430 
2424 
2418 
2412 


2406 
2400 
2394 
2388 
2383 
2377 
2371 
2365 
2360 
2331 
2302 
2272 


2243 
2214 
2185 
2156 
2126 
2097 
2068 
2039 
2010 
1980 


1951 
1922 
1893 
1864 
1834 
1805 
1776 
1747 
1718 
1688 


1659 
1630 
1601 
1572 
1542 
1513 
1484 
1456 
142% 
1397 
1368 


Long. 
fan 3 
5sa3 4 
ee 
S28 hi 
Sate = 
= Se 
A.D. 
1840— 
1920 
+3045 14 
3048 15 
3050 16 
3053 «617 
3057 18 
3060 19 
3064 20 
3067 24 
3071 3 22 
3051 2 23 
3032 94 
3011 25 
2990 26 
2972 27 
2952 §=28 
2932 «29 
2911 30 
2892 4 
2872 2 
2852 3 
2833 4 
2812 5 
2793 6 
2773 7 
2753 8 
2733 9 
2713 10 
2603 11 
2683 12 
2664 i3 
2645 14 
2625 15 
2605 = 16 
2586 5 17 
2567 18 
2548 19 
2528 20 
2508 = BA. 
2489 22 
2470 =. 23 
447 «24 
2430 25 
2411 26 
2391 oT 
2370 28 
2350 29 
2330 30 
2310 31 
2988 4 
2267 2 
2248 3 
Qv27 4 
2206 5 
2185 + 6 
2163 5 7 
21438  § 
2214 9g 
2100 10 
2076 11 
2055 12 
2034 «13 
2012 «14 


1989 15 


Lat. 22° 
do 

2 . =| ° 
° 

“o> gre 

.. oe 
° Lal 

=| n , ms n 

Ae A A 
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—161 +2630 
152 2624 
143 2619 
134 2614 
125 2609 
116 2604 
107 2598 

98 2593 
89 2588 
79 2583 
70 2578 
61 2573 
53 2567 
42 2562 
33 2557 
24 2559 
15 2546 
5 9541 

+4 2536 
138 2581 
23 2526 
32 2520 
42 9515 
. 2510 

2505 

69 2500 
79 9494 
88 2489 
107 484 
117 2454 
127 29494 
437. 33395 
147 2365 
157 2335 
167 2805 
ATT 997% 
187 2246 
196 2216 
205 2186 
215 156 
294 9196 
234 Y097 
243 ©2067 
253 20387 
261 2007 

QTL: HhOTy 
280 1948 
289 1918 
297 1888 
306 1858 
315 1828 
324 1799 
332 1769 
340 1739 
348 1709 
357 1679 
864 1650 
872 16m 
379 1590 
887 1560 
395 ’ 1529 
403 1498 
410 1467 
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TABLE XIII. ” 


rt Sunrise from 18° to 22° N. Latitude. 
“4 Lat. 18° — 428” Lat. 19° -—460” Lat. 20°-—476" Lat. 21° +800” Lat. 22° —616” 
+ Long. Long. Long. long. Long. 
a o¢ * dL “ - dh 4 60 : ep 
: e2 8a fs oe Ses ge 8 Sa 84 Be + aa a. fs 824 de 
i ee “ebees =e Sete, t4 22 4252, Ze NE 8e5 @ BE AT EGS 
; 8 as-Saq 8 BEOCeE a= BS 26s © “a8 25°88 8 “8 a8 533 
F ge Fe See cee Ge gts «28 38. 28a8F 22 Stash wo tz FB SEE 
“e¢ JS en? fe Ls sg “a os 8 Ss ss 4 2a = me is Se 
~ 2] =< = & * o a re) ic) Powe Sor ff om oe ee i? | ie rena Rew ae 
© © © © © 
A A.D AD. A.D. A.D 
1840 -— 1840— 1840-—. 1840— 1840— 
1920 1920 1920 1920 1920 
+408 +1049 4535 +4410 41143 +4567 1 +4412 41237 4619 4415 41339 +1968 16 +417 +1436 +619 
215 102% 46517 ..417 116 = 547 2 ANd. ABO 698 4 1309 «= 1945 424 1405-595 
421 1000 499 424 1090  5y8 B 426 1184 578 429 «1280 «1993 48 4811375 Beg 
428 975 42] 4390 1064 508 4 433 1154 5AT 435 1251 1900 149 35 1344 548 
4385 950 463 487 1038 489 5 440 ..1196 . 545 4129 1922 ‘1878 99 445 1313 594 
441 926 445 4438 4011 468 6 446 10005 S15 447 +1192 18538 @4 451 1282 499 
447 901 427 459 985 460 7 46 VOTE ae 6 455 1162 8 22 454 1951 473 


8 25 (SA ees de) =. 11314 «61818 
9 464 1G i 467 (1104 _1RO6 
10 -AJO 988 460 473 1075 1793 


453 876 420 456 959 44] 
459 852 413 462 932 432 
465 827 405 468 906 424 


11 476 960 450 4i9 O16 1% 
12 489 932 439 435 1016 196 
a3 487 9O5 497 490 Oey yz 
14 493 877 417 4.96 958 Ty4¥ 29 499 4035 379 


471 802 398 474 840 415 
476 777 390 479 853 405 
488 753 389 485 827 396 
487 728 3875 490 801 386 


492 703 366 495 V5 377 15 498 849 405 5OL 929 1728 39 504 1004 357 
497 679 358 500 748 367 16 503 &Y9 3-4 5UG su 1715 age 509 973 341 
502 644 350 505 72 357 17 508 794 289 511 RIO “1301 1 Hid 949 396 


18 513 766 370 516 41 168% 
m 1% 739 358 520 Sil = 1643 
20 522 T11 346 O25 782. 1659 


507 629 342 510 696 B47 
511 605 333 514 669 336 
616 580 324 519 643 327 


Malayalam, Chingam ; Benga, Bhadvapada. 


520 555 315 523 617 316 21 526 683 334. 529 793-1645 
524 530 306 527 590 305 22 530 655 321 534 723 1631 


529 506.—i(iéi‘i kl C64 295 st 385K SCOCGBB)SB09)S «BR CG94—sd1616 540 957 230 
532 481 288 5386 538 284 s 24 5389 600 297 542 665 1602 544 -79G—Ss 218 
oe )60UC«d4Gs(“‘<‘a TT CCC 85 CC A] YS eS 045 = 6361586 9 548 696 197 
539 «4820s 26842485 SCs 2602-45 4H CiSC*dSABKSCGOG,—«C«é*d‘SZ1—ss 4009 552 = 664.—Ss«d180 
B96 408-85 iBCiiGOC‘ kT COT C687 «6 1G 88HC‘<“‘“ BI «©6COTE OCiSBS CG 535 632 148 
622 395 225 526 445 215 S 28 530 «6499 291 634 +557 1519 192 638 = 612 126 
526 382 216 529 430 208 29 6465830—CiC«4B#BCsiCOB SY «= «i589 1SP4 SAB 541 591 +108 
529 3868 «= (205——=as«éiBQ®esé«é‘«dKdU‘CG(“C@;™=COi«dLCQN 30 586 466 191 540 520 1488 14 544A] 91 
S61 «463550 104 .634 | 41ti‘z‘TQQ 31.5388 460 -180 542 602 1472 .46 546 = 0 72 
Dl 

533 342 188 5386 386 166 1 540 4388 165 544 483 1455516 548 539 54 
536 «3290«Cs«d178)Sss8BSs871—St—é«éd22SSB 2 - 642 416 160° 546 464 1438 & 497 550 510 36 
538 316 162 540 3656 #140 3 544 400 136 548 446 1492 = 48 552489 17 
540 302 150 542 342 128 4 846 888 191 660 427 1406 2 19 554 409 — 1 
oon 6=C C60 CAi(i tia Od CUCU COG COTS iHQ22Sss«409s«:1889 BD 556-448 20 
as 696:«6187 «GC iDCiia] iC (HBB S1871 0d BY agg 289 
46. .968 117 547. 997 87 4 7 551 333 1 555 871 1355 99 559 = 408 57 
547 250 105 548 282 7 | 8 COSC 60 557 38538 1338 93 561 = 3a" 76 
548 236 98 650 68 59 8 9 554 300 44 558 334 1390 4 562 367 96 
548 9293 79 661 258 45 = 10 554 284 2. 658 316 1300 26 62 gag 117 
Me 210 GF #2662 «888 42681 (1k 2555 | (887 )60C0siSQC297 «1982 «gS SSGB)Sgug:Ss«iG 
550 =—-:197 545563288 17 = 12 556 250 6 6860 278 1964 97 564 306 187 
551 184 41 554 208 2 6 18 557 234 22 561 260 1246 28 565 985 178 
551 170 % 664 i —18 4 14 «%55y) 217 39 561 241 1227 99 565 265 199 
561 157 14 554 179 9% =: 15 557 201 57 561 223 1207 30 565 944 220 
Ad 144 2 654 164 42 = 16 567 184 74 #561 904 1188 1 565 994 241 
561 181 18 564 149 Ss = 17 «S57 167 91 861 185 1169 2 565 904 262 
551 118 27 «42554 =—s-« 184 745 18 657 161 108 6561 167 1150 3 565 183 283 
551 104 40 554 120 9 3 19 (O68 I8l -125 661 148 1131 4 565 163 204 
550 91 55 CSA CC‘<‘iOSCiCHC COT SCiCiC‘i‘iKSCOCGSGHSC“‘é‘é~D sd 5 565 142 326 

9 8 8 9 191 @ 2 s57 +101 160 660 111 #1091, 6 564 i199 347 
$48 65 es 668 75 137 = 9% 555 R4 179 559 92 1071 § 7 563 102 369 
54K 52 98 651 60 154 £& 93 554 68 197 6558 74 1012 8 562 gi] 392 
6AT 88 112 6560 46 170 & 24 553 51 915 ~=—-BAT 55 10818 9 561 61 414 
645 2% 198 6548 $1 «187 ~~ 2% 6561 85 885 565 37 1009 #140 559 40 487 
544 12 142 647 16 204 2 26 £650 18 253 664 is 6989 44 558 99 459 
542 O 1658 ~ 645 0 21 © 2 549 O 271 86654 0 970 412 558 0 480 
(41 —14 1798 «=§44 = —15 237 28 547 —17 290 552 — 19 949 13 556-9] 508 
» 689 27 188 866642 $1 255 29 546 34 309 550 38 we 416 554. 42 526 


637 41 24 640 46 272 30 643 62 $19 6548 68 906 16 552 63 649 


TABLE XIII. | 
Sunrise from 18° to 22° N. Latitude, 
Lat. 18° —428” Lat. 19° —460” Lat. 20° —476” Lat. 24° +800” Lat. 22° —616"" 
Long. Long. Long. Long. Long. 
: ap oo o © 2p © bp : . a - .. oon 
& S, eee os Sa) eee a a P # g@.g4g A o gv 6 = ae 
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me, 38 S3988 3h BE See ees 8s fe ee eee sgtsh “~ 3 $343 
& - 2 io wee : pn a Tee i A Ha gaZ +R Hn Sa 7D og” as 
ge 28 2923 22 Gi gee ies ¢o 65 gee ee cose) Se 
o <2 Dea gin gy Ave eI Q en ne Ba et je) on = sa ie) © z 
oO © © © 
A.D. A.D. A D. A.D. A.D. 
1840— 1840— 1840— 1840— 1840—- 
1920 1920 1920 1920 1920 


+541 —69 —348 +546 — 77 4885 16 +550 — 84 —EB 
539 86 3867 544 96 864 17 548 105 595 
586 103 887 S41 116 842 148 545 197 620 
5383 120 407 «296388 1384 #820 19 542 148 644 
530 «138° 2a ee da 77 S28 539 169 668 
i aS 536 190 692 
524 «172 468 529 +4192 753 » 22 5838 M1 15 
521 189 499 526 2211 7215 23 530 932 49 
518 206 532 593 230 68 224 527 253 88 
514 924 5661 519 250 6556 25 593 974 ae 


487 +535 —54 —219 +538 —61 —289 
188 533 68 235 536 76 306 
189 530 82 252 533 92 325 
190 527 95 268 530 107 343 
191 524. 109 285 527 122 361 
192 §21 122 301 524 138 380 
193 518 136 318 521 153 399 
194 515 150 346 518 168 428 
195 512 163 373 515 184 458 
196 508 177 402 511 199 488 
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or 
or 
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197 504 190 431 507 214 8298 =~. (510 94) eee oe 6«=662e.) Ue 519 295 853) 
198 500 «6«204.—iis459 ~~ 08 2299 = 48 12 506 258 624 611 9988. 589 27 515 316 887 
199 496 218 488 499 245 ~ 679 13 =502 275 656 507  ##307 555 28 511 8388 999) 
200 451 ° 981 518 494 26> "oa 14 497 992 689 502 326 521 29 506 359 Sip 
201 497 245 547 42+490 275 640 15 493 310 721 °498 346 488 30 502 380 993 
202 453 «2258 «= 675 «60 486 2 677 16 499 . 387.- 959 (“et “35h “454 Si 498 401 1028: 
203 478 272 606 481 306 702 17 «4840s 844 78H 4900 B84 411 493 422 1064) 
204 473 286 635 476 321 733 18 #79 © 361 “Sime sean. 408 ~ Ss6 488 443 1100) 
205 46g°=«=CO299 iC C4T OC BT 422 = 351 483 464 1186) 
206 463 318 694 466 3852 ‘796 20 469 896 “85° “974 442 317 478 485 1193} 


207 459 326 723 462 367 $25 
208 454 340 752 457 382 857 
299 448 354 783 451 398 890 
210 443 367 813 446 413 921 


92 460 480 “94% "465 480 250 469 527 19242! 
293 454 449 —“9si> Was "499 “2)4 463 549 1979) 
24 449 464 “OIG, "Se “Sis ~“I20 458 570 138165) 
211 437 381 844 440 428 96528 9 443 482 I0tS “@as. “S38 145 452 591 [383] 
212 431 394 874 434 444 984 9 437 499 TOBE See “ony “109 16 446 612 18389) 
213 44, 408 889 4438 460 1003 27 446 616 TiO) Saag. "576 87 11 451 632 1418) 
214 485 4383 920 487 486 1035 98 440 644 1184 443 605 52. 12 445 663 14651) 
2:5 498 457 951 480 513 1069 29 433 571 TIGSl seee, “G5 16 13 438 694 1490) 
216 491 482 983 423 589 1102 30 426 599 1208 429 664 — 21+ 14 481 725 1528) 


1 15 494 56 1566) 
2 16 417 786 1603! 
8 405 682 180% 408 752 130%417 409 817 1642) 
4 398 710 1848 “46i “981 “166 18 402 848 1680 
6 391 788 1877 3894 810 202 19 391 879 1919) 
7 
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21 465 413 915 470 46] 284 5 474 506 1207! 
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7 
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Tamil, Aippasi ; Walayalam, Taulam 
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217 414 507 1015 416 565 1185 
218 407 531 1046 409 591 1168 
219 400 556 91078 402 618 1202 
220 393 581 1110 395 644 1235 
221 386 606 1142 388 670 1268 
222 379 CO. 1173 381 697 1302 
223 372 655 1204 374 723 1334 
224 364 680 1239 366 749 1370 
225 356 704 1275 358 776 1406 
226 348 729 1310 350 802 1442 


419 627 1238 422 693 57 
412 654 1272 415 722 93 
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384 765 1411 387 840 239 20 386 910 1758) 

377 +793 1447 +380 809 276 24 378 941 19798) 

369 9821 1484 372 898 3138 £22 370 972 1886) 

9 861 848 1520 864 998 350 23 362 1003 1874) 
10 353 876 1557 3856 957 4388 24 354 1084 1911! 


986 4295 25 345 1065 1950) 
12 387 931 1680 340 1015 462 26 337 1095 1988) 
13 3829 959 1667 882 1045 499 27 329 1126 2026) 
14 320 987 1704 323 1074 #5637 £428 320 1157 2065) 
15 3812 1015 174) ‘S18 Ti08 575 S36 311 1188 2103) 
16 304 1042 1777 £42°3807 1188 #=#=612 30 303 1219 2141 
17 296 1070 1814 2898 1162 649 294 1250 2180 
18 287 1098 1852 290 1191 687 284 1280 2220) 
19 278 1195 1889 281 -1991 795 275 1812 2959) 
20 269 1153 1927 272 1950 764 266 1843 2297) 


227 340 754 1346 342 828 1478 
228 332 778 «1381 334 854 1514 
229 324 803 1417 326 881 1550 
230 315 828 1453 317 907 J587 
231 307 853 =: 1489 309 933 1623 
232 299 877 1524 301 960 1659 
233 291 902 1560 293 986 1695 
234 282 927 1626 284 1012 1782 
235 273 951 1633 275 1039 1769 
236 264 976 1669 266 1065 1806 
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238 246 1025 1742 248 1117 1880 22 251 1208 9002 254 1808 840 248 1404 2375 
239 237 1050 1779 239 1144 1917 £28 242 1986 9040 245 1838 878 238 1435 2415. 
240 228 1075 1815 230 1170 1964 ! 1867. . -9i6 929 1466 2454. 
241 218 1100 1853 220 1196 1992 ™ 95 928 ‘PPR 2116 296 1396 9656 219 1497 2493) 
242 209 1124 1889 211 1223 2029 Qi Die 1819 2108 217, 1496 994 A 10 210 1528 2532 
243 202 1148 1924 203 1248 2065 27 = -203.—s«d1848 «= 2198 = 208-1466 «10827 «64d 2S 204 «= 1560 | Saeee 
244 193 1175 = 1960 194 T8iG. Zig 28 194 1377 993% 194 1485 1075 142 195 1590 2607 
245 183 1208 1998 184 1304 2140 29 iff 1403 2269 184 1514 1114 43 185 1620 2647 
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C 
- 
> 
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Day of 
Solar year. 
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Lat. 180 —428” 


in seconds. 


Eqn. of time 


Long. 
oe 
g4bag 

-8 Os w 
aes eos 
ae 48% 
es. eee 
28 a& 
© 

A.D. 

1840— 

1920 
1258 —2073 
1285 2110 
1313 2148 
1340 2185 
1368 2293 
1395 29260 
1423 2298 
1450 2335 
1478 2353 
1505 2370 
1533 2388 
1560 2405 
1588 2493 
1615 2441 
1643 2458 
1670 2476 
1698 2493 
1725 =2515 
1753 2533 
1780 2550 
1808 2567 
1835 2584 

1863 2602 
1890 2619 
1918 2637 
1945 2655 
1973 2672 
2000 2682 
2008 2697 
2015 2710 
2028 2725 
20380 2739 
2088 2753 
2046 2768 
2053 2782 
2061 2796 
2068 2810 
2076 2825 
2084 2806 
2091 2788 
2099 2769 
2106 2750 
2114 2732 
2122 2714 
2129 2695 
2137 2676 
2144 2658 
2152 2639 
2160 2621 
2167 2603 
2175 2583 
2182 2565 
2190 §=2537 
2198 2629 
2205 2619 
9218 2492 
2290 2474 
2228 6Y456 
2208 2434 


oe 
g4 o4 
+ 
Sg SS 
“4. = n 
ae a A 
“sek 
+164 —13860 
154 1388 
144 1416 
1384 1444 
124 1479 
114. +1500 
104 1528 
94 1556 
84 1584 
74 1619 
64 1640 
54 1668 
44 1696 
34 1794 
94 1752 
14 Peo 
2 1808 
—10. 1836 
20 1864 
32 = 1892 
41 19920 
51 1948 
6lL 81976 
70 9004 
81 92039 
91 2060 
101 2088 
102 92116 
109 2123 
115 2130 
122 92137 
129 9144 
185 2151 
142 9159 
149 9166 
155 2173 
162 2180 
169 2187 
175 2194 
182 2901 
189 2908 
195 2915 
202 9999 
209 2230 
215 2937 
222 «9944 
2999 9951 
235 2958 
242 99965 
949 2979 
955 2279 
262 2986 
269 22995 
975 2301 
982 2308 
989 2315 
995 2399 
302 2398 
805 2801 


Long. 


in seconds. 
Poona. 


Total Corrn. 


A.D. 


1840— 


1920 


—2216 
2254 
2292 
2330 
2368 
2406 
2444 
2482 
2499 
2522 


2533 
2550 
2567 
2585 
2602 
2619 
2636 
2659 
2676 
2693 


2709 
2726 
2743 
2760 
2778 
2795 
2812 
2820 
2834 


2847 
2861 
2875 
2888 
2903 
2917 
2940 
2944 
2957 
2936 


2917 
2897 
2876 
2856 
2837 
2816 
2796 
2777 
2756 
2736 


Tamil, Margali; Malaya/am, Dhanus ; Bengal, Pausha. 


Tamil, Tai; Malaya/am, Magaram; Bengal, Macha. 


Days of solar. 


TABLE XIII. 
Sunrise from 18° to 22° N. Latitude. 
Lat. 19° —460" 


Lat. 200 —476" 
Long. 


ad 

, #¢ 
3 Hw 2 
“2 
Bg. 
et 

1 +164 
9 154 
3 144 
4 184 
5 194 
6 114 
7 104 
8 94. 
9 84 
10 74 
11 64 
12 54 
13 44 
14 34 
15 24 
16 14 
17 2 
18 —10 
19 20 
20 32 
21 41 
22 51 
23 61 
94 70 
25 81 
26 91 
2 «101 
28 §=104 
29 108 
i ii4 
= 19% 
3 128 
A 484 
5 141 
6 148 
> 164 
&  W6i 
9 168 
10 «174 
11 181 
12 188 
138 194 
14 201 
15 208 
16 214 
17 991 
18 238 
19 284 
2 241 
21 248 
22 264 
28 261 
24 %68 
95 274 
96 281 
27 288 
28 204 
29 300 
30 «633808 


©’s Trop. Long, 
in seconds. 
Total Corrn. 


Nasik. 


in seconds. 


Eqn. of time 


245 
252 
259 
266 
272 
278 
284 
290 
297 
300 


in seconds. 


©’s Trop. Long. 
in seconds. 
Total Corrn. 


—1573 
1602 
1631 
1660 
1690 
1719 
1748 
1777 
1806 
1836 


1865 
1894 
1923 
1952 
1982 
2011 
2040 
2069 
2098 
2128 


2157 
2186 
2215 
2244 
2274 
2303 
2332 
2360 
2366 


2372 
2378 
238 4 
2389 
2395 
2401 
2407 
2413 
2419 
2425 


2431 
2437 
24438 
2448 
2454 
2460 
2466 
2472 
2474 
2484 


2490 
2496 
2502 
2508 
2513 
2519 
2525 
2531 
2536 
2506 


Lat. 21° +800" 


Long. 


in seconds. 


Nagpur. 


January 


February 


End. date. 
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Lat. 220 —616"” 


Eqn. of time 
in seconds, 


166 
172 


179 
185 
192 
198 
205 
211 
218 
224 
231 
237 


244 
250 
257 
263 
270 
276 
283 
289 
295 
298 


@’s Trop. Long, 
in seconds. 
Total Corrn. 


—1679 
1709 
1739 
1769 
1798 
1828 
1858 
1888 
1918 
1947 


1977 
2007 
20387 
2067 
2096 
2126 
215A 
2186 
2216 
2245 


2275 
2305 
2335 
2365 
2394 
2424 
2454. 
2484 
2489 


2494 
2500 
2505 
2510 
2515 
2520 
2526 
2631 
2536 
2541 


2546 
2552 
2557 
2562 
2567 
2572 
2578 
2583 
2588 
2593 


2598 
2604 
2609 
2614 
2619 
2624 
2630 
2635 
2640 
2609 


Long. 


in seconds 
’ Baroda. 


2942 
2997 
2899 


170 


306 
307 
308 
309 
310 
311 
312 
313 
314 
315 


316 
317 
318 
319 
320 
321 
322 
323 
324 
325 


326 
327 
328 
329 
330 
331 
332 
33 

334 


335 
336 
337 
338 
339 
340 
341 
342 
34? 
344 


345 
346 
347 
348 
349 
350 
351 
352 
353 
354 


355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 


Day of 
Solar year. 


Lat. 18° 
no 
4 84 
ee 2s 
oo Se 
os ‘2.5 
re 
—310 —2178 
Sho Blo 
316 Bay 
319 9102 
392 207% 
395 2052 
BYR =. 2026 
331 2C01 
$34 1976 
337 1951 
340 1926 
S900 
346 1895 
349-1850 
32 1325 
Joo 1808 
soe: Tria 
S61. - 1749 
364 1724 
367% ~ £699 
370 361674 
oe 1648 
Sih 1623 
374) 1698 
S82 1573 
385- 1545 
388 1522 
391 14497 
392- 1472 
895 1448 
395 1400 
396 13861 
396 1303 
S07 1255 
307. 1206 
398 L258 
398 1110 
399 1026 
399 1013 
400 965 
400 917 
401 868 
401 K20 
402 Tre 
402 723 
403 675 
403 627 
404 599 
404 530 
405 482 
405 434 
406 385 
406 337 
407 259 
407 240 
408 192 
408 144 
409 96 
409 48 
409 0 


—4 28" 
Long. 


Total Corrn. 
in seconds. 
Satara. 


A.D. 
1340— 
1920 


—2382 
2380 
2367 
Q345 
2323 
2301 
9258 
Q256 
YI34 
2213 


2170 
2128 
208% 
2044 
2002 
1959 
1916 
18387 
1820 
1786 


1741 
1697 
1652 
1607 
1561 
1516 
1471 
1426 
1379 


1305 
1257 
1209 
1161 
1084 
1065 
lvls 

970 

923 

875 


828 
TBO 
vod 
Ord 
637 
58Y 
542 
443 
446 
3U8 


350 
302 
255 
207 
159 
veal 
64 
15 
+ 32 
BO 
129 


Lat. 19° 
aL 
2A Es 
aS > ge 
ae ae 
+ ee 
2 2A 
ih © 
—308 —2275 
311 2268 
314 2321 
317 2194 
320 2168 
Su Det 
B26. 2 
329 BORK 
Jom 9061 
335° 20384 
838 2008 
341 1981 
344 1954 
347-127 
350%. ial 
355° la 
356 «1847 
$50: JRO 
362 «1794 
365 1767 
868 =1741 
ark, Ti 
374 1687 
St 1660 
380 =: 1634 
383 1607 
885. 1580 
3887 1564 
Suo° 1527 
391 1500 
a 1450 
3Y2 1400 
30. 1350 
393 1300 
393 1250 
394. 1200 
30-4 11560 
395 1100 
395 1050 
396 1000 
396 950 
397 900 
B97 850 
308 sud 
398 750 
399 700 
BOY 650 
400 ‘600 
400 550 
401 500 
401 450 
402 400 
402 350 
403 300 
403 250 
404 200 
404 150 
405 10U 
405 50 
405 0 


—460" 
Long. 


Total Corrn. 
in seconds. 
Poona. 


Days of solar 


Tamil; Masi; Malayalam, Kumbam; Bengal, Phalgwna. 


TABLE XIII. 
Sunrise from 18° to 22° N. Latitude. 


Lat. 200 —470"” 


Lat. 21° +800’ 


months. 


- 


Tamil, Panguni: Malayalam, Meenam; Bengal, Chaitra. 


Long. Long. 
2 f,... ae 
29 Safe, £2 Serge 
oe c8 Ses. ae goose 
® 8 _§Sa Se. 2 4a7 
a, OS 88s ee eee oe 
S82 «ff 5.5 Ba 28 6S 
ea) © - 
A.D. A.D. 
1840— 1840— 
1920 1920 
1 —306 —2372 —2592 —303 —2477 —1386 
2 $809 2344 2567 306 2447 1359 
3 12 22316 2549 309 2417 1332 
4 $815 .2287 2516°-"OR Seem. 2305 
5 318 2269 2441 315. 2358 1279 
6 821 4231 Yco ORs Bage 1252 
5 894 2908 O445 AR Boe 6126 
8 827 2175 2416 324 2969 1199 > 
9 830 2147 2391 327 2239 1172 & 
10 3833 2119 2365 #330 2209 1146 & 
o 
11 386 2091 2316 333 9180 1095 = 
12 839 2063 2967 -S36 ise 1044 
13 342 2035 9918 “S389 9990 993 
14 345 2006 2169 342 209) 942 
16 S38. 1978 2120 “SEG Geen ‘B91 
16. 351 1950 2073 348 2031 841 
17 354 «1922-2023. 3351S 2001 790 
18 357 1894 1974 354 1972 739 
19 360 1866 1925 357 1942 688 
20 363 1838 1876 360 1912 637 
91 366 1810 1897 ‘Sas Giese Ses 
22 369 #41782 #41978 £866 41853 ~- 535 
93 872 1754 17299 869 1828 444 
2 375 1726 1630 “S¥1 1793 430 
95 877 1697 1639, Gis Dee SHO 
26 379 1669 1581 3875 1734 329 
o7°6=— ss 881)=s1641 0S s« 153) SE S77 
98 388 1613 1441 “S79 67s 225 
29 #385 1585 14381 3881 1645 £173 
1. 3887 1556 1881 “Sa. Ore ‘Foi 
2 3887 1604 13829 383 1562 67 . 
3 888 1452 1278 384 1508 14 © 
4 388 1400 1296 384 1454 + 408 
5 389 1848 1175 385 1400 y= 
6 389 1296 1123 38 1346 147 
7 $890 1246 1073 #386 7298 199 
8 390 1193 1021 386 1239 253 
9 3891 1141 970 S870 Tee Sag 
10 391 1089 918 387 Wer 360 
11 9892 10387 868 888 107% 419 
12 892 985 816, 888 2698 4ee 
13 398: 9388 65 S68: Sey Bis 
14° 893 #81 T1980 Gee ae 72 
16° 394 829 669°. SOQ) Se fee 
16 394 779 611 390 807 670 
17 395 17296 660 89) Gah. Sus 
18 395 674 508 891 G00 [RG 
19 396 .622 447 BOM.” Big Bae 
20 396 570 395 892 568 ‘Bug 
21 397 518 344 Soe 538 946 
22 397 466 293 393 484 994 
23 898 414 429 364° Wig pene 
24 398 362 190 S0¢e Se aie 
2 399 310 189 395 399 1159 & 
% 399 268 87 «= «BH «GSB = 
UF  O-. BOY 36 396 915: ye6s 
w . 400 155 + 16 896- “gues eee 
29 = 401 103 67 397 107 1373 
30 401 51 11s BF 53 3497 
31 401 0 Il 397 0 14 


@ 
he 


SOBAAAAWH 


Eng. date. 


a 
? 
Lat. 220 —616" 
Long. 
., ia 
£4 83 fda 
- 2 ,3 s a 
ct foam 
.5 £2 ga 
Sa nA 8 sf 
© 
A.D. 
1840— 
1920 
-- 301 —2578 —2871 
304 2546 9849 
307 2515 QI 
310 2484 9986 
313. 9453 97am 
316 9422 2780 
319 4390 «2701 
322 ©2359 2678 
325 9328 2645 
328 2997 616 
331 2266 256 
334 9224 2511 
337 2203 2458 
340 2172 ©2405 
343 2141 2359 
346 2110 2300 
349 2078 2247 
352 2047 «2194 
355 2016 2142 
358 1935 2089 
361 1954 2036 
363 1922-1983 
5 1891 1929 
567 1860 1875 
369° 1829 1827 
371 1798 1768 
373 1766 «1714 
375 1735 1660 
377. 1704 += 1607 
379 1672 1558 
379 1616 -N9F 
380 1561 1448 
380 1505 1387 
381 1449 13399 
381 1393 1976 
382 1338 1292 
382 1982 1166 
383-1226 118 
383 1171 ©1056 
384 1115 1000 
354 1059 = 944 
385 1004 3890 
3% 948 BBA 
386 «592s 
386 83674 
387 81 669 
887 725 
3e8 668 Sam 
888 614 5 
889-558 
389 502 
390 447 
390 = 391 
391 335 
391 a8 
392 Wed 
392 =: 168 
393-173 
393 57 
393 0) 


OWBIBWHRPWN 


10 


41 


SSSSELSSLSS2 SSsesserss 


Lat. 23° 
oe 
Se 43 
S83 ae 

nm 
Bq =e 

© 
—389 + 58 
387 115 
385 173 
384 230 
382 288 

380 346 

379 403 

376 461 

374-18 

372 576 

369 634 

367 691 

364 749 

362 806 

359 864 

356 922 

853 979 

360 = 1037 

346 1094 

343. 1152 

340 1210 

338 1267 

336 =. 1325 

334 1382 

332 1440 

830 1498 

398 1555 

326 1613 

324 1617 

322 1728 

320 1762 

318 1795 

316 1827 

814 1859 

312 1892 

310 1925 

307 1958 

302 1990 

296 2024 

290 2057 

284 2090 

978 2123 

872 2155 

266 2187 

959 2220 

253 2253 

946 2236 

240 2318 

934 2362 

297 93865 

220 2418 

914 2461 

207 2483 

2900 2616 

1938 2548 

186 862681 

178 2614 

174 2646 

171 2679 

167 2712 

163 2744 

169 9740 


I 
28 


« 


in seconds. 


Total Corrn. 
Indore. 


A.D. 
1840— 


1920 


+ 801 
860 
920 
978 

1038 
1098 
1156 
1217 
1223 
1336 


1373 
1408 
1443 
1477 
1513 
1549 
1586 
1620 
1658 
1694 


1730 
1765 
1799 
1833 
1868 
1903 
1938 
1973 
2008 
2043 


2078 
2113 
2147 
2185 
2226 
2251 
2287 
2324 
2363 
2402 


2440 
2442 
2443 
2445 
2447 
2449 
2452 
2453 
2455 
2457 


Lat. 24° —876” 


Eqn. of time 
in seconds. 


—384 
383 
381 
380 
378 
376 
374 
372 
370 
368 


865 
363 
360 
357 
355 
352 
349 
346 
343 
339 


335 
333 
331 
329 
326 
324 
322 
320 
318 
316 


314 
312 
310 
308 
305 
303 
301 
299 
293 
287 


282 
275 
269 
263 
257 
251 
244 
238 
232 
225 


218 
212 
205 
198 
191 
184 


in seconds. 
Total Corrn. 


©’s Trop. Long. 


119 
179 
238 
298 
358 
417 
477 
536 
596 


656 
715 
775 
834 
894 
954 
1013 
1073 
1132 
1192 


1252 
1311 
1371 
1430 
1490 
1550 
1609 
1669 
1728 
1788 


1823 
1857 
1892 
1926 
1960 
1995 
2029 
2064 
2098 
2132 


2167 
2201 
2235 
2270 
2304 
2339 
2373 
2407 
2442 
2476 


2511 
2545 
2579 
2614 
2648 
v8 
2717 
2TH2 
2786 
2820 
2856 
2852 


Long. 


in seconds. 
Anhilwad. 


1705 
1707 
1710 
1713 
1716 
iit 
1720 


1723 
1726 
1728 
1731 
1734 
L737 
1741 
1740 
1739 
1739 
1739 
1789 


Tamil, Chittirai ; Malayalam ; Medam ; Bengal, Vaisakha. 


Tamil, Vaikasi ; Malayalam, Edavam ; Bengal, Jyeshta. 


Days of solar 


TABLE XIII. 


Sunrise from 23° to 27° N. Latitude. 
Lat. 25° +1736" 


months. 


— 
COONDOK WN KH 


Eqn. of time 
in seconds. 


—880 
379 
377 
376 
374 
372 
370 
368 
365 
363 


361 
358 
356 
353 
350 
348 
345 
342 
338 
336 


334 
332 
330 
328 
326 
324 
322 
320 
318 
316 


314 
312 
310 
308 
306 
304 
302 
297 
291 
285 


279 
273 
267 
261 
255 
249 
243 
236 
230 
223 


217 
210 
203 
197 
190 
183 
175 
171 
168 
165 
162 
159 


©’s Trop. Long. 
in seconds. 
Total Corrn. 


+ 62 
123 
185 
247 
308 
370 
432 
404 
555 
617 


679 
740 
802 
864 
925 
987 
1049 
1111 
1172 
1234 


1296 
1357 
1419 
1481 
1542 
1604 
1666 
1728 
1789 
1852 


1888 
1924 
1960 
1997 
2032 
2068 
2104 
2141 
2176 
2212 


2248 
2284 
2320 
2356 
2392 
2425 
2464 
2500 
2537 
2572 


2608 
2644 
2681 
2716 
2752 
2788 
DRBV4 
2560 
Q8Y96 
2932 
2968 
2965 


Long. 


in seconds. 
Benares. 


A.D. 
1840-— 


1920 


+ 2652 
2714 
2778 
2841 
2904 
2968 
3032 
3096 
3160 
3225 


3263 
3302 
3340 
3380 
3418 
3456 
3495 
8535 
3574 
3612 


3650 
3688 
8716 
3764 
3802 
3840 
3878 
3916 
3955 
392 


4030 
4068 
4107 
4144 
4182 
4220 
4258 
4209 
4341 
4383 


4495 
4499 
4439 
4435 
4438 
4440 
4444 
4447 
4450 
4453 


4456 
4460 
4464 
4467 
4471 
4474 
4479 
4480 
4480 
4480 
4480 
4480 


Lat. 26° +2264" 


Eqn. of Time 
in seconds. 


—376 
374 
373 
372 
370 
368 
366 
364 
361 
359 


357 
355 
352 
349 
347 
344 
341 
338 
336 
334 


332 
330 
328 
326 
324 
322 
320 
318 
316 
314 


312 
310 
308 
306 
304 
302 
299 
294 
288 
283 


277 
271 
265 
259 
9538 
Q47 
240 
234 
228 
221 


216 
208 
201 
195 
188 
181 
174 
171 
168 
165 
162 
169 


in seconds. 


©’s Trop. Long. 
Total Corrn. 


+ 64 
128 
192 
256 
319 
383 
447 
511 
575 
639 


703 
767 
831 
895 
958 
1022 
1086 
1150 
1214 
1278 


1342 
1406 
1470 
1534 
1597 
1661 
1725 
1789 
1853 
1916 


1954 
1932 
2029 
2067 
2104 
2142 
2180 
2218 
2255 
2293 


2331 
2368 
2406 
2444 
2481 
2519 
2557 
2595 
2632 
2670 


2708 
2745 
2783 
2821 
2858 
2896 
2034 
2972 
3009 
3047 
3084 
3082 


Long. 


in seconds. 
Patna. 


> 
fe) 


1840— 


1920 


+3230 
3296 
3361 
3426 
3491 
3557 
3624 
3689 
3756 
3821 


3861 
3901 
3941 
3982 
4021 
4062 
4103 
4144 
4183 
4223 


4263 
4302 
4342 
4382 
4421 
4461 
4501 
4541 
4590 
4620 


4660 
4699 
4739 
4779 
4518 
4858 
4899 
4942 
4985 
5028 


5171 
5075 
5078 
5082 
5085 
5089 
5094 
5097 
5101 
5105 


5109 
5114 
5117 
5122 
5126 
5131 
5136 
5136 
5137 
5137 
5138 
5139 


April 


June 


End. date. 


eh ek A 
OHKOCMAMAHRWN 


171 


Lat. 27° +1544" 


Eqn. of Time 
in seconds. 


353 
350 
348 
345 
342 
340 
338 
336 
334 
332 


330 
328 
326 
324 
322 
320 
318 
316 
314 
312 


610 
308 
306 
304 
302 
300 
297 
292 
286 
280 


275 
969 
963 
257 
Y51 
245 
939 
239, 
226 
990 


213 
207 
900 
193 
L186 
180 
173 
170 
167 
164 
161 
158 


©’s Trop. Long, 
in seconds. 


725 
791 
857 
923 
988 
1054 
1120 
1136 
1252 
1318 


1384 
1450 
1516 
1582 
1648 
1714 
1780 
1846 
1912 
1976 


2015 
205 4 
2OO4 
9133 
Y17Y% 
2211 
QYAD 
22.90 
2329 
2508 


2407 
2446 
2486 
252d 
2564 
2603 
2642 
2682 
272i 
2760 


2799 
2838 
2878 
2917 
2956 
2995 
3034 
3074 
3113 
3152 
3192 
3190 


Long. 


Total Corrn, 
in Seconds. 
Oudh. 


3568 
3920 
3961 
3992 


4033 
4074 
4116 
4157 
419¢ 
AQ3e 
4251 
4326 
4371 
4416 


Ad 61 
44.65 
4470 
447 4 
A4TY 
4483 
4487 
44938 
4407 
4502 


4507 
4511 
4517 
4522 
45298 
4532 
L527 
4539 
4540 
454% 
4543 
4544 


172 


Day of 
Solar year. 


Lat. 23° —20” 
Long. 
on : 
a4 Sa Ed, 
oe. “aseae 
ty 2 aeVI6 
O° of = = 
® no Qos 
ds ©§45g= 
Qn Doet Eqert 
© 
A.D. 
1840— 
1920 
—155 +2735 +2472 
151 2731 2472 
1438 2725 2475 
184 2722 2480 
125 2718 2485 
116 9713 2489 
107 2709 2494 
98 2704 2498 
88 2700 2504 
79 2606 2482 
70 2691 2461 
61 2686 2439 
53 2682 2417 
42 2678 2397 
33. 2674 82375 
24 2669 2354 
15 2665 «2333 
5 2660 2312 
—4 2656 2290 
13 2652 2268 
23 2647 2248 
32 2643 2226 
42 2638 2200 
51 26384 2184 
60 2630 2162 
69 2625 2141 
is 2621 2119 
87 2616 2098 
107 «2612 2087 
117. 2581 2066 
127. 2551 0S 2046 
137 2520 2025 
147 2490 2005 
157 2459 1984 
167 2428 1963 
177 «2398 ) = «1943 
187 2368 1922 
196 2337 1901 
206 2306 1850 
2156 2875 1859 
225 2245 1836 
235 2214 1814 
244 2184 1790 
253 2163 1767 
262 2122 1743 
ae 2092 1720 
280 2061 1696 
291 2031 1675 
298 2000 1649 
307 =1969 1626 
315 1939 1601 
324 1908 1578 
333 1878 1554 
341 1847 1530 
349 1816 1505 
358 1786 1482 
365 1755 1456 
38738 §1726 1452 
382 1694 1408 
390 1664 1384 
397 =: 1631 358 
405 1599 1334 
412 1566 13058 


Long. 
on 
oo % oc “eee a 
Hd Seige ¢ 
3 a 2388 ag 
°.8 So oe oa 
-2 j(g¢a2 gag na 2 
a y 6 oe mz 
“9 of GA = 
3) © a) 
A.D. 
1840— 
1920 
—155 +2848 +1739 1 
151 2844 1739 2 
142 2840 1744 3 
133 2837 1749 4 
125 28838 1754 5 
116 28380 1959 «4 6 
106 2825 1765 3 7 
97 2821 1770 2 8 
88 2817 1776 < 9 
79 2813 1754 ~ 10 
S 
70 3809 1722 s Il 
61 2805 1710 © 12 
53 2801 1687 g 18 
42 2797 1666 $ 14 
33 2794 1644 - 15 
24 2790 1622 = 16. 
15 2786 1600 & 17 
5 2782 -inyo + 18 
+4 2778 1657 § 19 
13. 2774 «1585 = & 20 
8 
23 2770 1514 S 21 
32 2766 1492 ™ 22 
43 . 2763 dag). ia. 2e 
50 2758 1447 & 24 
59 2755 1425 _- 25 
69 2751 1404 “§ 26 
78 9747  d0a2 & 27 
87 2748 ~ 1360 ~ 28 
107 2740 1349 29 
118 2709 1329 30 
128 2678 1308 31 
138 2647 1287 32 
148 2616 1266 1 
158 2584 1245 2 
168 2553 1223 3 
177* 2522 1201 4 
187 940] 2480 = 5 
197 2460 1159 § 6 
206 «2488 «6d ST 
216 2398 #41116 § 8 
226 2367 1092 2 9 
235 2336 1067 3 10 
= 
244 2305 1041s ll 
94 2273 MMT «22 
263 2242 1011 g 13 
272 «2211 94 §.14 
231 2180 . <941 - 8,16 
290 2149 916 S 16 
299 2118 890 ¢ li 
308 2087 865 18 
316 2056 «=. 839s sg s«219 
325 2025 813 8 20 
S. 
333 1994 787 S i 
342 1963 762 $ 22 
350 1931 735 .. 23 
358 1900 709 i 24 
366 1869 683 <q 25 
374 1888 £57 -~ 5 26 
385 1807 633 = 27 
393 1776 607 © 28 
400 1742 680 29 
408 1708 553 30 
416 1673 5626 31 


TABLE XIII. 
Sunrise from 23° to 27° N. Latitude. 
Lat. 24° —876" 


Lat. 25° 41736” 


Eqn. of time 
in seconds. 


©’s Trop. Long. 
in seconds. 


42962 
2959 
2956 
2952 
2949 
2946 
2943 
2940 
2937 
2934 


2931 
2928 
2925 
2921 
2918 
2915 
2912 
2909 
2906 
2903 


2900 
2897 
2894 
2590 
2887 
2554 
2881 
2878 
2576 
2844 
2812 
2780 


2748 
2717 
2685 
2653 
2621 
2559 
2057 
2525 
2493 
2461 


2429 
2397 
2366 
2334 
2302 
2240 
2238 
2206 
2174 
2142 


2110 
2078 
20 +7 
2015 
1983 
1951 
1919 
1888 
1852 
1816 
1780 


Lat. 26° 

Long. 

da 4 : e 

Ly * nD ness 
fgg ac Hs 
So se ae | o: ed 
Soe re “Ss 
340 8 > — OD 
s29 Mia Ha 
osMQ of Pe! 
Hee [eo] oa 
A.D. 

1840— 

1920 


44480 —156 +3079 
4483 150 3077 
4488 141 3074 
4493 1338 3072 
4499 124 3070 
4505 115 3067 
4511 106 3065 
4517 97 3062 
4524 88 3060 
4501 79 3058 


4478 70 ©3055 
4456 60 3053 
4432 52 3050 
4411 42 3048 
4338 32 3046 
4365 24 3043 
4343 14 3041 
4320 5 3038 
4297 +4 3036 
4274 ‘13 ©8034 


4251 22 3031 
4229 32 3029 
4206 41 3096 
4183 50 3024 
4161 59 3022 
4139 68 3019 
4116 78 3017 
4093 87 3014 
4082 108 3012 
4060 118 x99 
4038 198 2947 
4016 138 2914 


3994 148 2889 
3972 158 2849 
3951 168 2817 
3929 178 2784 
3907 188 2752 
3884 «198-2719 
3862 207 ~—- 9687 
3641 217 2654 
3814 227 = 2699 
3788 936 2589 


3761 246 2557 
3734 955 25294 
3707 264 2499 
3682 273-2459 
3655 283 2497 
3628 292 23894 
3600 300 2362 
3573 = 309-9399 
3546 318 2297 
3519 327 862264 


3491 335-2939 
3464 B44 2199 
3436 = 352-2167 
3409 360 2134 
3581 B68 ~—-2102 
3353 376 ~—- 2069 
3329 289-2037 
3501 3897 2004 
3272 404 1966 
3244 4121999 
3215 419 1891 


42264! 
Long. 


Total Corrn. 
in seconds. 
Patna 


> 
0 


1840— 
1920 


+5139 
5143, 
5149 
5155 
5162 
5168 
5175 
5181 
5188 
5164 


June 


5141 
5118 
5094 
5071 
5049 
5024 
5002 
4978 
4955 
4931 


4908 
4885 
4862 
4838 
4815 
4791 
4769 
4745 
4734 
4711 
4639 
4666 


4644 
4621 
4599 
4576 
4554 
4531 
4508 
4485 
4457 
4429 


4401 
4372 
4343 
4315 
4287 
4258 
4229 
4200 
4171 
4143 


4113 
4084 
4054 
4025 
3995 
3965 
3941 
3949 
3918 
3888 
3858 


August 


July 


Eng. date. 


NNNNDN. NYNNR BRR PP 
© © ~10) cn OHA SORIA Me OE OOD Adam 


Eqn. of Time 
in seconds. 


—155 
150 
147 
132 
123 
115 
105 


in seconds. 


©’s Trop. Long. 
b= Total Corrn. 


+3189 
3187 


in seconds 


+4546 
4549 
4551 
4564 


g 


= : TABLE XIII. 173 
Sunrise from 23° to 27° N. Latitude. 


s Lat. 23° —20” Lat. 24° —876" Lat. 25° +1736" Lat. 26° +2264" Lat. 27° +1544” 
¢ Long. Long. Long. Long. Long. 
-.. a0 ap So « 
“ae ee oe ar _— © » -, : © a 
° a dev & as os ae . aes “ 
ti G3 Sdfds o¢ Sefg? c. Gd Sdfss 22 fits, 2 dg S28, 
a 2 agoOfS60 &>9 aSosce ei ne 59 68 & 5 . ofe ~ se -2 oss 
‘ SS s 5 oS SS Bae tS oe oS a5 OSs tin & Ls oORn * ws 2 BSOES 
fi ck 8ghd ci fiaig 52 G8 iagig ts Feats y 5s 24582 
4 g2# 2f ff ga eietg S° SH ei SAM Se LAER Si wh BS 
| © © © a and: Be 
A.D. A.D. A.D. A.D. A.D. 
1840— 1840— 184 1840— 1840— 
1920 1920 1920 1920 1920 


4424 41744 43186 +4426 +1853 +3827 16 +4429 +1955 43144 
431 1708 3157 433 1815 379% 17 4386 1916 $8112 
438 1673 3129 440 1778 3765 18 443° 1877 8080 
445 16387 3100 447 1740 3735 19 450 1838 98048 
452 1601 3071 454 1702 3794 20 457 1798 8015 


4126 +420 4153441284 44929 41639 +499 ] 
2 

3 

4 

5 

$ 458 1565 3041 460 1665 3672 24 463 1759 2989 

8 

9 

10 


427 427 1501 1258 429 1604 471 
128 434 1469 1233 436 1570 444 
sell 441 1436 1207 448 1536 417 
“430 448 1404 1182 450 1602 390 


131 454 1371 1155 456 1467 361 
‘ 464 1529 3012 466 1627 3641 22 469 1720 2949- 


471 1493 2993 473 1589 3609 23 476 1681 2996 
477 1457 2973 479 1552 3559 Q& 452 1642 2902 
25 488 1602 2877 


~61382 460 1339 1128 462 1433 334 
“in 467 1306 1113 469 1399 317 
473 1274 1097 475 1864 299 


485 479 1241 1080 481 1330 281 483 1421 2952 485 1514 3537 


11 489 1385 2982 491 1476 3515 & 96 494 1563 2853 
12 495 1849 29192 497 1438 3492 ° 27 500 1594 4829 
13 6501 1314 2892 503 1401 3470 98 506 1485 4805 
14 507 1278 2872 509 1363 3448 929 512 1446 2781 
512 1242 2850 614 1825 3425 30 517 1406 2755 
16 517 1206 2829 519 1288 3402 g14 522° 1367 2730 
17 +522 11796 2808 594 1250 3379 527 1328 2705 
18 627 1184 2787 4599 1212 3356 532 1289 2680 
19 532 1098 2766 534 1175 3333 537° 1250 2655 
20 537 1062 2744 §39 1137 3310 542 1210 2629 


1 
2 
3 
4 
21 541 1026 2722 543 1099 3286 5 546 1171 2603 
6 
7 
8 
S 


436 485 1209 1064 487 1296 263 
437 490 1176 1047 493 1961 244 
4388 #j(j496 1144 1081 499 1227 226 
439 502 1111 1015 505 1193 208 
140 507 #1079 1007 510 
141 512 1046 980 515 1124 170 
142 +517 «+1014 «#963 520 1090 = i41 
"aga 622 981 946 525 1056 132 
(144 527 949 929 6380 1021 113 
a6 531 916 910 635 987 94 


146 536 §=6884 0 = 8938 39953 74 


147 540 851 875 542 918 52 22 645 990 2700 547 1061 38261 550. 1132 2577 


23 546 955 2675 552 1024 3238 552 1093 2549 
24 547 919 2650 554 986 3212 554 1054 «©2521 
25 548 883 2624 555 948 © 31385 556 1014 2492 
26 550 847 2600 556 911 3158 #40 658 975 2464 
27 551 812 2575 558 872 3132 44 560 936 2436 
28 sso 3 786 2561 559 s«844C 306° 48 562 906 2408 


ry 
iy 
or 
=) 
— 
le 2) 
© 
Tamil, Avani; Malayalam, Chingam; Bengal, Bhadrapada. 
—" 
or 


B51 644 «731 4555 700 +103 29 554 760 2526 560 816 3078+ 413 564 876 2380 
8 552 «621 «= 709) 656 s676—s«126 30 555 733 2500 661 788 3051.0 4144 566 845 2341 
156 553 599 688 557 652 49 31 556 707 2475 663 760 302515  j.568 815 2323 
. - a 

558 681 2451 5665 731 2998 % 16 570-78 = 2295 


1 
2 660 5 3427. 567 O83. 2972 #497 572 89755 2267 
3 5662 629 2403 $670 675 2947 18 574-725 «=: 2239 
4 564 602 23880 572 647 2927 19 576 = 694 2210 
5 566 576 2354 574 «+5619 2895 20 578 869664 «= 2182 

6 668 550 2380 5675 65691 2868 214 ‘O79 =§=634 «=: 2158 

7 

8 

9 

10 


7 57 y 33 
( 862 29 566 54 1706 571 58 2195 14 576 62 14 
656 60 "9 680 5 889 30 564 8, 1677 569 87 2164 15 573 94 1899 


161 561 4488 585 666 431 aa d 
562 466 564 567 507 A 
oe 564 444 544 aH 483 307 & 570 «624 «23806 «= 5577's G2 BAL BD 381 604 «2125 
tex 666 422 623 571 459 330 < 572 498 2281 679 535 2314 23 683 574 = 2096 
567 399 501 572 435 354 “S 574 471 2256 580 5OT 2786 24 584 543 2066 
ice 567 «377 «478 «= 572s 4 8579 = 576 «6445 «4229381 = 80s 4792756 25 584 533 2034 
Q 
568 355 5 386 403 11 577 419 2205 58l 450 2729 926 585 483 2004 
Pd 569 333 re BY 362 426 <j 12 578 393 2179 582 422 2701 27 686 4531974 
{eo 670 311 413 4&7 388 450 8 13 579 367 2162 683 394 2672 28 587 423 1944 
170 570. 288 390 675 3814 475 1% 14 579 340 2125 683 366 2643 29 587 3921918 
1 570 266 367 8575 290 500 -s 15 579 314 2098 §=6583)0 338 2614 30 587 362 1881 
im 670 244 344 575 266 525 § 16 579 288 2071 583 310 2585 4 887 332 1850 
670 222 821 675 242 550 S17 579 262 2044 583 282 2556 2 587 302 1819 
4 570 4200 «4298«=Cb75.ti‘«a2Bsi THC 1B) TG = 236 QOIT B83 HA 2527 3 587 2721788 
5 670 177 275 575 194 600 S 19 5679 209 1990 683 226 2498 4 587 241 1757 
me 570 155 252 675 4170 625 “ 20 579 183 1963 583 198 2469 5 687 211 1725 
56 145 651 #21 678 167 #1935 582 169 2439 6 586 181 1693 
a 568 in] 208 578 121 676 % 22 577 181 1907 681 idl 2409, 7 585 151 1661 
19 567 89 181 672 97 702 5323 676 105 1878 580 113 2878 GC & 684 121 1629 
ribs 566 66 161 671 738 #%728 *& 24 8 576 78 1850 6579 8 2348 2 9 583 90 159% 
1 564 44 182 669 49 755 % 25 6573 52 1821 8577 67 2317 5 10 581 60 oes 
563 22 108 668 % 781 §& 26 672 26 1798 576 99 2287 14 °® 580 40 1631 
562 0 84 566 0 808 & 27 570 0 1764 575 0 2257 12 579 0 + 
Pon 660 — 23 69 664 -—- 25 835 28 668 —27 1785 573 — 29 2226 13 577 — 31 1466 
186 


174 


TABLE XIIT. 
Sunrise from 23° to 27° N. Latitude. 
Lat. 23° ---20" Lat. 24° —876” Lat 25° +1736" Lat. 26° +2264" 
Long. Long. Long. Long. 
. 9 op * dp o o0 ° o - « 
© . rs 4 * a ao ‘ od . ee 8 o - qd s ee e a . . oe @ “ Seer ao. 
wf 84 S384, $¢ S8Ed9 ¢, 44 Sdfdy £4 S2fe4 9 24 45 om 
oh <8 gS SSE =8 g808k os 38 28685 48 68688 S ys 8358) 
Pe “8S REaty “8 Be aee was -2 #8 e8e .8 FFgef w .8 Fe sao 
oe 8, “2eae oF cae me As 386 S85 wf 5.8 & 68:2 ee oe 
ar) Een ad Hea cee} Doe Bon Q wa Due et” wa” vet ra to) ea] > fi e a i= 
n © © © © © 
A.D. A.D. A.D A.D. A.D. 
1840— 1840— 1840— 1840— 1840— 
1920 1920 1920 1920 1920 
487 +4554 — 92 — 24 4558 —100 —916 1 +4562 —108 41648 4567 —116 42133 16 +571 —125 +136 
488 551 114 41 655. 124 943 2 559 135 1618 664 145 2101 47 «©4568 156 4133: 
489 6548 137 67 652 149 971 3 5656 163 1587 561 175 2068 18 £565 187 199 
190 548 160 93 549 174 999 4 653 190 1557 558 204 2036 49 662 218 186 
191 542 183 119 546 199 1027 5 650 217 1527 555 232 200 90 559 250 199 
192 539 206 145 543 224 1055 6 547 244 14979 652 262 1972 94 666 25) Same 
493 536 229 172 540 249 1084 7 543 71 1467 548 291 1910490 552 312 aie 
494 533 252 208 5387 274 1121 8 540 298 1498 545 320 1899393 549 343 IIL 
195 530 275 243 5384 299 1159 9 536 325 1388 541 349 18588394 545 374 107: 
196 526 298 279 530 3824 1197 10 532 352 1348 537 378 1816695 441 406 103 


197 522 321 316 526 349 1235 
198 518 343 352 822 873 1973 
199 514 366 389 6618 398 1312 
200 509 389 496 513 493 1351 
201 505 412 463 6509 448 1389 
202 501 435 499 605 473 1428 
203 496 458 5387 500 498 1467 
204 491 481 574 495 523 $1506 
205 486 504 612 490 548 1546 
206 481 527 - 649 485 573 1585 


11 528 379 1308 533 407 1774 96 537 48708 
12 524 406 1969 529 436 1733 of 533 468 94 
13 5620 484 1229 525 466 1691 98 529 499 90! 
14 515 461 41188 520 495 1648 99 524 530 85: 
16 511 488 1148 515 52: 1605 39 519 562 81 
16 607 316 3908 ~-8i1 “S53 1564 ‘34 515 693077 
17 502 542 1067 606 682 1591 510 624 #72) 
18 497 569 1096 500 611 1457 504 «655 —Ss«@B 
19 492 596 985 . 495 640 1435 499 686 63 
20 487 623 944 490 669 1392 494 718 = 9) 


207 477 550 686 481 598 1623 
208 472 572 723 476 622 1662 
209 466 595 762 470 647 1703 
210 461 618 799 465 672 1742 
211 455 641 838 459 697 1782 


1 

2 

3 

4 

21 483 650 904 486 698 1350 5 490 749 Bd 

$2 478 _677 <a gy 2907 6 484 780 ~—- 80 

93.472 . 705 eee 757 1263 7 478 811 BB 
24 467 132 . 93 oe gag S19 8 472 842 Si 
2 461 769 233 Seeee (B15 ~ 2175 9 466 874 35 

212 450 664 875 454 122 41829 26 455 - . 786 .-6OF 488-844 2134 469 462 905 Ba 

213 446. 688 912 450 748 1869 27 452 812 «668 = 455° 872 1093 44 458 936 28 

S44 445.721 . 945 - 447. =. 962 < ige9 28 449 848 613 452 910 1082 492 455 975 94 

215 441 753 982 444 817 1936 29 4446 884 580 449 947 1012 43 452 1014 19 

21€ 434 785 1021 487 851 1976 30 4439 «46920 + 68% .9442 "G85 967 Ga 445 1054 15) 


217 427 818 1061 430 885 2017 
218 420 856 1100 423 919 2058 
219 412 883 1141 415 954 2101 
220 405 915 1180 408 988 2142 
221 397 £48 1221 400 1022 9184 
222 389 980 1261 392 1057 9997 
223 381 1013 1303 384 1091 9968 
224 373 1045 «1342 «376 ) «61125 =2307 
225 365 1078 1380 368 1160 2346 
226 357 1110 1419 360 1194 2385 


Tamil, Aippasi; Malayalam, Tulam ; Bengal, Kartika. 


432 956 494 435 1023 922 
425 991 452 428 1060 878 
417 . 1027 408 420 1098 832 423 1171. ao 
410 1063 365 413 1136 787 - 48 416 1210 —3 


: 15 438 1092 10 
3 
4 
5 402 1099 321 405 1174 7 408 1250 8 
6 
7 
fo) 
9 


16 431 1182 =e 


ovember 
_ 
~] 


rs 
e 
N 
i 
© 


394 1135 277 897 1211 696 26 #400 1289 em 
386 1171 234 389 1249 649 94 392 13828 Gy 
378 1207 194 861 1887 609 99 384 1367 Bl 
370 1243 154 373 1324 568 93 376 1406 25! 
10 362 1279 114 865 1362 528 o@ 368 1446 30) 


227 348 1143 1458 351 1228 92495 
228 3410 1175 1497 343 1262 2464 
229 332 1208 1536 335 1297. 204 
230 323 1240 1575 326. 1331 .9544 
231 314 1273 1615 317 1365 92584 
232 306 1305 1653 309 1400 9623 
233 297 1338 1693 300 1434 2663 
234 287 1370 1734 290 1468 Q704 
235 278 1403 1773 281 1503 9744 
236 269 1435 1813 272 1537 © 9784 


11 353 «1815 73 «©3856 1400 486 95 359 1485 34) 
12 345 =: 1350 84 348 1437 446 96 351 1524 88) 
13 337) «1886 — 6 340 1475 405 97 343 1563 =o 
14 328 1422 47 . 3381 1513 364 gg 334 1602 66 


1458 88 3822 1551 322 99 395 1642 BO 
16 311 1494 198 314 1588 2829 30 317 +1681 pol 
17 302 1530 169 $05 1696 940 308 1720 
18 292 1566 11 995 1664 4198 298 1759 
19 282 1602° 958 2 Gee) i9ar otse 289 1798 
20 274 1638 293 977 1739 115 280 1838 


1 
2 
3 
a4 
5 271 Tet 
6 
i 
8 
9 


237 260 1468 1852 963 1571 92824 “21 9265 1674 8384 968 1777. 73 x 

238 251 1500 1892 54 1605 2864 22 256 1709 874 959 e144 302 262 1916 
239 241 «1533 «1933 245 «1640 2905 & 23 246 1745 416 249 1832 — 9] 252 1965 
240 9232 «1565 «1972-886 «1674 «2948 24 237 1781 457 940 1890 52 © 243 ©1994 
241 8222 «1598. 2013 226 1708 2986 3 25 227 1817 499 980 1998 99 233 2084 


242 213. 1630 2052 917 1743 3026 26 218 1853 540 221 ‘ 
243 205 1664 2091 205 1776 3069 27 206 1888 584 206 ons nz - ao mp 
244 196 1695 2131 196 1807. 3109 28 197 = 1920 625 197 2036 925.49 198 2145 
245 186 1725 2171 186 1838 3150 29 187 1952 667 187 2069 268 13 188 2179 
246 176 #1756 2212 176 1869 8191 30 177 1984 709 LTT: B01 310 14 178 .2212 


Tamil, Kartigai; Malayalam, Vrischikam ; Bengal, Margasira. 
— 
or 
a 
rar 
© 
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TABLE XIII. 
Sunrise from 23° to 27° N. Latitude. 
Lat. 23° —20”" Lat. 24° —876" Lat. 25° +1736" Lat. 26° 42264” Lat. 27° 41544” 
~ 

Long. Long Long. Long. Long. 

Msg.) Sem fe. Boge FL. gf ge Base 

So Scieo He Sdtds S$, Fe Serey Be S4e¢. 2 se Sets 

Deo uses of geeee 25 72 hsee fe assed 8 EB Vas Bes 
Beeps ca Sevee wee Ss SS SST SE S80SS FC ws FEROS 

8 HO B28 -8 Sepgee 22 .& F28E5 (8 Fe egtt w 628 HS 323 

BA sigs” 88 as BS g° S2 ,o 28M Be essa’ BS ge 5a oa 

r 2 nm a ort “4 mn eal ed ae ard Soy rt 

© © 

ve A.D. A.D. A.D A.D A.D 
4 1840— 1840— 1840— 1840— 1840— 
1920 1920 1920 1920 1920 


+166 —1786 —2252 +166 —1900 —3232 1 +4167 —2016 —751 4167 —2134 —-353 15 +168 —2245 —1399 
156 1817 2293 156 1931 3273 2 157. 9047 792 147 2166 385 16. 158 9978 1949 
3 


146 1848 2334 146 1963 3315 147.. 9079 -S3h-6 147: 9199 438 . 17 148 9312 - 1986 

136 1878 2374 136 1994 3356 4 4 137 _ QUAL. STR 2487. 2231 480 18 138 2345 1329 

126 1909 2415 1296 2025 3397 a 5 127.2148 . 918. .1287 92°54 423 49 128 2378 1379 

116 1939 2455 116 2956 3438 & 6 117... 217%. Saba IY. «.2205 = 565-0 118 8417 1418 

ie. 7970 . 9498 * 106 S087 «3479 ™ 7 «81107 2907 1002. 107. 2399 Gos , Bf 108 2445 1459 

96 2001 2536 96. . 2418 3620 = 8 97 2939 1043 OT,,.2361 - 651.2 22 98 9478 1509 

86 2031 2550 86 2149 3534 2 9 87 9271 . 1056 SY 9394 663 2 23 88 8512 1514 

76 2062 2565 76 2180 3548 & 10 77 ~=2303 =1069 726. 6T4 € 24 78 9545 1595 

66 2092 2579 66 2211 3562 % 11 67 2335 1082 67 2459 sag 25 68 2578 1537 

56 2193 2594 56 2242 3576 & 12 57 2366 1095 67. 2491 701 26 58 9612 1548 

45 9154 2609 45 9274 3590 2 13 46 2398 1109 46-9524 714 . BT 47 2645 1561 

35 9184 2623 35 2305 3604 — 14 36. «2430 =—-:1193 36 2556 726 28 37 2678 1572 

25 9215 2638 95 93386 3618 2 15 26 2462 1136 96 2589 +1739 29 27. 2711 1584 

ih 15 2945 2652 15 2367 3632 =~ 16 16 2494 1149 26.2691. Jai. we 17 2745 «1496 
- 2.2076 26867 2 2398 3646 3% 17 2. 9596 1582 o.22654. ~ 364.4 2 9778 4607 
¢ —1l 2307 2689 — 11 2429 3666 ~ 18 —=11.. 9558 2igs.2--i1. - 9686. 7x6 1 = Ee 1631 
365 20. 9337 2703 $1 260 93680 = 19 21 290 1398 Jia B19: Fos 2 D1 2345 1843 
266 33. 2368 2718 33 2491 3696 -- 20 34 9622 19211 34. 9751 811 3 35 68878) = «1654 
267 43 2398 2732 43 9522 3710 & 21 44° 9654 -1994 44 9784 893 4 45 2811 1666 
268 53 «2499 «2747 53 9553 3724 = 22 54-9685 ~=—-:1987 b4- 2816 836 5 56> 9944 = 1677 
269 64 2460 2762 64. 2585 3738 ©. 23 65 9717 1251 65 9849 = 849 6 66 2978 1690 
270 74 2490 2776 74 2616 38752 ‘= 24 7h. 2749 — 2965 75 981 S61 7 7 «Bull 1702 
1 8 9521 2792 85. S649 3767 § 25 86 2781. 1979 86 2914 - 875 8 87 BO 9714 

2 9 2551 2806 95 2678 3731 = 26 96 2813 1292 96 2946 887 g 97 3078 1726 

3 100 2582 2816 100 2709 8790 27 100... 2845 — 1299 100 =2979 s94 10 100. 311L 1730 

4 101 2612 2821 101 2740 3795 28 MA - 2aiG eos Ol. 3012: =sa97- - 24 10l 3144 1733 


275 107 2616 2831 107 2744 3805 99 107 2879-1312 — 107. 3014 905 12 107. 3146 «1741 
6 113 2621 2842 113 2748 3815 1-113 9882 > 1820) 2eits- -2017-—soo1a 18 113 3147 1748 
17 120 2625 2853 120 2752 3826 9 119 2886. 1936 119 3019 922 2 14 119 3149 1756 
278 126 2630 2864 126 2756 3836 3 126 2888 13840 125 3092 931 8 15 125 3150 1763 
279 132 2634 2874 132 2759 3846 4- 1382 2p91 1849 131. 3024 939 3 16 131 8152-1771 
189 2638 288 139 2763 8856 ¢ 5 138 2895 1359 1387 3026) «694752 17 137 3154 1779 
1 145 2643 2896 145 2767 3866 & G 144 2898 1368 143 3029 956 18 43. 3155-1786 
182 151 2647 2906 «86151 «2771 «38876 ST 151 2901) «1878 149 3031 N64 19 149. 3157 17994 
283 168 2652 2918 158 2775 3886 “. 8 157 2904 1387 155 3034 973 20 155 3158 1801 
a 164 2656 2998 164 2779 8896 & 9 163 2907 1895 161 3036 61 21 lhl 3160 1809 
‘ss 170 2660 2901 170 2783 8868 §& 10 169 2910 1866 167 3038 949 922 167 3162 1776 
§ 
286 177 2665 9875 177 «(2787 93840 .. 11 176 2913 1336 173 3041 918 23 173 3163 = 1743 
(287 193 2669 2849 183 2791 3812 ¢ 12 182 2916 1306 179 3043 886 624 179 3165 1709 
288 189 2674 9892 189 2795 38788 £ 13 188 2919 1276 185 3046 854 25 185 8166 1676 
289 196 2678 2796 196 2798 8756 & 14 194 2922 1246 191 2048 822 26 191 3168 1643 
. 202 2682 2769 202 2802 8798 S 15 201 2926 1217 197 3050 791 27 197 3170 1€10 
: 208 2687 2742 208 2806 3699 = 16 207 2929 Ws7 203 3053 759 28 203 3171 157 
z 215 2691 2717 915 2810 3672 8 17 213 2932 _11d57 209 3055 727 «29 209. 3173 1543 
293 291 2696 2690 241 2814 3643 S18 219 2935 1127 215 3058 696 80 215 3174 1510 
294 297 2700 2663 227 2818 3615 £19 226 2938 1098 221 3060 66 S14 221 , 3176 1477 
295 934 2704 2637 234 2822 3588 = 20 232 2941 1068 227 3062 632 1 227 3178 1444 
meee 8389s «240 «2709 «2610 )= 240 2826 «3559 -- 21 89238 «2944 1038 = 2833065 ON 2 233 8179 1411 
297 946 9713 2584 246 2889 3531 “4 22 244 2947 1008 239 3067 569. 8S 239 -BI8L 1377 
298 268 2718 2568 253 2834 3603 = 93 251 2950 979 245 3070 537 & 4 245 3182 1344 
299 29 2722 2531 959 2838 8475 “S 24 257 2953 949 281 = 3072 0h = S& 251 Bik4 131] 
300 965 2726 2504 265 2841 3447 5 25 263 2957 919 258 3074 475 2 6 257 3186 1278 
B01 979 9791 9488 272 2845 3419 = 26 269 2960 889 265 3077) 444 7 263 3187 = 1245 
302 278 2735 2452 278 2849 3391 97 276 2963 860 272 3079 = 413 8 270 «3189 121: 
303 984 2740 2425 284 2453 3362 98 282 2966 830 279 3082 383 G 277 B190 1180 
B04 w92 «62744 = 2400 290 2856 3354 29 288 2968 800 285 BOR4 351 10 283 3192 1147 
305 994 9711 2369 292 2622 3302 99 290 2992 6 287 3046 315 114 285 3153 1110 
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TABLE XIII. 
Sunrise trom 23° to 27° N. Latitude. 
Lat. 230 —20" Lat. 24° —876" Lat. 25° 41736" Lat. 26° 42264” Lat. 279 +1544 
Lon Long. Long. Long. 
Long. g. g & 
‘ : : , 8 
eb a ae Sas see or 
a a F = a ae ‘a = ree 2 - -¢g o - ‘ 3 
wi 84 33845 £4 Safed 4, 24 So fey £2 S322. 4% 28 ee Ee 
SF Se T2885 Co geeae: us v8 Geeeee (ac Com a «8 £8 58 
any 9 > 9 og °8 o oom og 3) 3 38 og ofS 4 Oo of o = a 
& - He ane 2 2 Ha eae n= da aa Sa6 Pn) 4a a? a 32 cq 2 a 
Ag fo cada” gs Gages 2° §s Gaese ge .2 2s gas a 43° 
oo © © © 
A.D. A.D. A.D. A.D. A.D 
1840— 1840— 1840— 1840— 1940 
1920 1920 1920 1920 1920 


—293 —2896 —733 --290 —3009 —281 12 -—288 —3114 —-1074 
295 2860 699 292 2971 245 13 290 3074 103 
998 2824 666 295 2933 210 14 293 3035 ~=1000 
300 2788 632 297 2895 173 15 295 2996 
303 2752 599 300 2858 140 16 298 2957 
305 2716 565 302 2820 104, 17 300 2918 
308 2680 532 305 2782 69 & 

310 2644 498 307 2745 34 5 19 
318 9608 465 310 2707 + 1.2 20 308 2800 
10 $15 3578." ge. S12 2669 36 & 24 


11 318 2536 3872 315 2682 97 22 313 2722 
12 820 2600 318 317 2594 159 23 315 2682 
13 823 2464 254 320 2556 220 24 318 2643 
14 325 2428 194 322 2518 282 25 320 2604 
15 328 9392 185 325 2481 343 26 323 2565 
330 2356 76 827 2448 404 27 325 2526 
17 388 93290 17 330 2405 465 28 828 2486 


306 —297 —2678 —2339 —295 —2787 —3270 
307 300 2646 2310 297 2753 3288 
308 303 «2613 = 2280 300 2718 3206 
309 305 2580 2249 302 2684 3174 
310 308 2547 2219 305 2650 3148 
311 311 2514 2189 307 2615 3110 
312 314 2482 2160 310 2581 3081 
313 316 2449 2129 312 2546 3046 
314 319 2416 2099 315 2512 3015 
315 322 2388 2070 817 2478 2981 


SOMBADUOrPAWhHr 


316 325 2350 2015 320 2448 2924 
317 327 2318 1960 322 2409 2867 
318 330 2285 1905 325 2374 2810 
319 333 2252 1851 827 2340 2753 
320 336 2219 1796 330 2306 2696 
321 338 2196 1740 332 2271 2638 
322 3841 2154 1686 335 2237 2582 


famil, Masi; Malayalam, Kumbam ; Bengal, Phalguna. 
— 
o 


323 344 2121 1631 337 2202 2524 18 835 9984 4+ 48 332 2368 527 1 330 2447 

324 347 2088 1577 340 2168 2468 19 8388 2248 101 335 2380 588 2 838 2468 193! 
325 349 2055 1521 3842 2134 2410 20 840 29912 161 337 99923 650 3 335 2369 108) 
326 352 2022 1466 345 2099 2353 91 843 2176 220 340 2255 # Ti1i1 4 338 2330 45) 
327 355 1990 1412 347 2065 2296 % 22 345 2140 2979 342 2217. #91773 5 840 2290 + 19 
328 358 1957 1357 350 2030 2239 293 348 2104 388 345 2179 834 6 343-2951 82. 
329 360 1924 1302 353 1996 2183-24 350 2068 398 347 2141 896 7 845 2212 146) 
330 363 1891 1247 356 1962 2126 25 3853 2082 457 350 2104 957 8 348 2173 209) 
331 366 1858 1192 359 1927 2069 26 355 1996 516 352 2066 1018 9 850 2134 <= 292] 
332 369 1826 1138 362 1893 2013 27 858 1960 575 855 2028 1080 10 358 2094 335! 
323 871 17938 1082 365 1858 1956 28 S61 1994 “G84 "Shy r99r- 1141 “29 355 2055 = 399 
334 374 1760 1028 368 1824 1900 29 364 1888 702 360 1953 1202 12 357 2016 463) 


335 376 1728 972 £371 «241788 #«21848 
336 376 1670 914 871 1728 1783 
337 877 1613 858. 872 1669 1725 
338 877 1555 800. 372 1609 1665 
339 878 1498 744 37% 1550 1607 
340 378 1440 680 378 1490 1547 
341 379 13882 629 874 1430 1488 
342 879 1825 572 374 1871 1429 
343 880 14267 515 875 1811 1870 
344 880 1210 456 375 1252 1811 


1 367 1852 751 863 1916 1263 43 359 1976 527) 
2 367 1790 818 363 1852 1827.4 14 359 1910 593) 
3 368 1729 873 364 1788 18995 15 360 1844 658) 
4 368 1667 935 864 1724 14545 16 360 1778 724) 
5 369 1605 996 3865 1660 1517 417 361 1712 789) 
6 369 1548 1058 365 1596 1571 18 361 1646 865! 
7 870 1482 1118 866 1533 1643 19 362 1581 919| 
8 870 1420 1180 366 1469 1707 20 362 1515 986) 
9 871 1858 1249 867 1405 1770 214 363 1449 = 1050 

10 371 1297 1300 367 1841 1830 22 363 1893 1116) 


345 381 1152 401 876 1192 1252 
346 381 1094 343 876 11382 1192 
347 882 1087 287 377: 1078 * 1784 
348 382 979 229 377 1018 1074 
349 883 922 173 378 954 1016 
350 283 R64 115 378 894 956 
351 384 806 58 379 834 897 
352 384 749 1 879 775 888 
353 385 691 + 56 380 715 779 
354 385 684 113 380 656 720 


11 372 1235 1864 368 1277 1896 2g 364 1817 1180) 
12 872 1178 1496 #868 1213 1960 324 364 1251 1246. 
13 373 41112 1486 369 1149 2008 25 365 1185 1311 
14 3873 1050 1548 #369 108 2087 26 365 1119 1377 
15 874 988 1609 370 1021 2150 27 366 1053 1442) 
16 874 926 1670 3%0 £957 2213 38 366 987 1507 
17 375 865 1781 371 894 2276 29 367 922 1572 
18 3875 808 1798 371 £829 2340 30 367 856 —-:1638 
19 876 41 1854 872 Tee 2408 S4 368 790 1703 
290 876 670° 1645 ~S72 ~"“703 — SaeT 1 368 724 1769 


21 377 618 1976 373 6388 2530 2 369 658 1834 
22 377 556 2088 3738 574 2594 3 
23 378 495 2098 374 510 2657 4 
24 878 488 216) 874 446 2721 5 370 460 20381 
6 
7 
8 


355 386 576 170 381 596 661 
356 386 518 225 381 536 601 
357 387 461 284 382 477 6548 
358 887 408 3842 382 417 483 
359 888 346 398 383 358 4295 : 25 879 871 22991 375 982 3784 
360 888 288 456 383 298 3865 ~ 26 879 809 2282 875 818 2847 — 
361 889 230 513 384 2388 806.8 27 380 248 2248 376 955 2910 & 
362 889 178 570 884 179 247 ~ 28 880 186 2405 876 191 29744 
363 390 115 627 38 119 188 29 3881 125 2466 877 197 30387 46 373 181-2857 
364 390 58 684 385 eo = 339"""-30- - Se) 63 2527 3877 64 3101 414 373 65 2423 
365 891 0 41 386 0 70 381 982 O 2588 878 O 3164 12 374 QO 2488 


Tamil, Panguni; Malayalam, Meenam; Bengal, Chaitra. 
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TABLE XIII. 
J 
: Sunrise from 28° to 32° N. Latitude. 
Lat. 28° +450" Lat. 29° +352" Lat. 30° +152" = Lat. 31° +332” Lat. 32° —346” 
Long. Long. Long. Long. Long. 
° db oh e+ op f 
" . we. oa =| es a © r= : ; © 6 
Qe fag C4 fa = 4: 6628-2 8e Fe fat e 84d 
33 fe Se fsd G2 Sdfe. gy $4 Sg fds #4 S484, 4 £4 34 das 
Ss S8°08E ss 88082 se wB S988 ss g858E Ces aBsss 
fa Ge feats cf Sigig 22 ai 22:8 58 Fes8k y ak £2534 
Gl slSts Sl alse S Sh es BS™ SH 2888 § Sa wibsa 
© © tL: © o)  * 
A.D. AD. . A.D. AD. AD. 
1840— 1340— 1840— 1840— 1840— 
1920 1920 1920 1920 1920 
4 —367 + 68 +1523 —362 + 70 41462 1 —357 + 72 +1315 —353 +4 75 41544 13 --348 4 774 917 
2 364 136 1594 360 140 1534 2 365 145 1390 851 149 1620 14 346 154 998 
3 363 204 1663 359 210 1605 3 354 217 1463 850 224 1695 15 345 230 1073 
4 362 272 1732 353 280 1676 3 4 353 290 1587 848 298 1772 16 344 307 1161 
5 360 341 1803 356 351 1748 SB 5 351 362 1611 847 3873 1848 17 342- 384 1230 
a 8669 0 4409 «1872s 354 4820 S 6 349 434 1685 845 447 #1924 18 340 461 1309 
mone) @OT)6C 477 «1942 352 491 «1893 “7 =~ «60848 =—B07-Ss«d1759°=S's« 8485222001 «= 48 = 8339S BBB 1887 
BS 355 545 2012 351 561-1964 — 8 3846 580 1838 -841 596 2077 20 337 614 1465 
S 23 613 2082 348 #631 2037 © 9 844 652 1907 889 671 2154 21 335 691 1544 
20 48631 681 «(2153 «49346 §«€©6701 «62110 S10 342 724 #1982 3387 745 2231 22 333 768 1623 
S Lal 
44 348 749 2197 344 771 2155 “211 339 796 2029 335 820 228023 330 84 1674 
412 346 817 2240 342 841 2199 £12 387 869 2076 3383 894 2328 B4 328 922 1725 
So «49844 0S 8850 2283S 8390S lS 2245 FT 180 «8850S 9412122) BBL” SY 2374 KO 826) 998) «1778 
a2 4863410 9530-2327) Ss 3370S «981 9290 SS 14 332 1014 2170 328 1043 2426 26 324 1075 1866 
Bo 308 1022 2370 334 1051 2335 =; 15 329 1086 22917 325 1118 2476 27 821 1152 1877 
eae 868 SCC1090)0= 2414 3311122 2381 5 16 = 827 «#41158 2264 323 1192 2525 28 318 1229 1929 
47} 48=6.333:«1158 922457 «= 328 «1192-2407 S17 324 1231 2311 320 1267 2574 29 316 1306 1979 
46 330 1226 2501 324 1262 2474 § 18 322 1303 2358 318 1341 2623 30 814 1882 2030 
19 = 327 «1294 2545 = 32213322518 S 19 320 1376 2404 316 1416 2671 4 312 1459 2080 
ZO 325 1362 2588 320 1402 2563 ™ 20 318 1448 2451 3814 1490 2720 2 310 1836 2131 
Zi 323 1430 2631 318 1472 2608 S 21 316 1520 2497 312 1565 2769 3 808 1613 2181 
“22 321 1498 2674 316 1542 2652 = 22 314 1593 2544 310 1639 2817 4 306 1690 2232 
23 319 1566 2717 314 1612 2697 4 28 312 1665 2590 308 1714 2866 5 304 1766 2282 
22 317 16384 2760 312 1682 2742 © 24 310 1738 2537 306 1788 2914 6G 302 1843 2338 
25 315 1703 2802 310 1752 2786 ~ 25 308 1810 2683 304 1863 2963 7 300 1920 2383 
313 1771 2845 308 1822 2831 8 26 306 1882 2740 302 1937 3012 8 298 1997 2434 
S27 311 1839 2888 306 1893 2876 § 27. 304 1955 2776 300 2012 3060 9 296 2074 2484 


309 1907 2931 304 1963 2921 28 302 2027 2823 298 2086 3117 10 294 2160 2635 
307 1975 2974 302 2033 2965 29 300 2099 2869 296 2161 3157 £11 232 2227 2585 
305 2044 3017 306 2104 3010 30 298 2172 2916 294 2236 3206 12 290 2304 2636 


303 2085 3060 298 2147 3055 1 296 2216 2962 292 2283 3255 13 288 2352 2686 
301 2126 3103 296 2189 3099 2 294 2261 3009 290 2829 3303 , 14 286 2401 2787 
299 2167 3146 294 2232 3144 3 292 2305 3055 288 2873 3352 8 15 284 2449 2788 
297 2208 3189 292 2275 3189 4 290 2350 4002 286 2422 3400 16 282 2498 2838 
295 2248 3231 290 2317 3233 ., 5 288 2394 3148 284 2469 3449 17 280 2546 2888 
293 2289 3274 288 2360 3278 6 286 2439 3195 282 2516 3498 18 278 2595 2939 
291 2330 3317 286 2403 3301 7 284 2483 3241 280 2562 3546 19 276 2648 2989 

8 282 2528 3288 278 2609 38593 20 274 2692 3040 
9 278 2572 3336 275 2655 3644 214 272 2740 3090 
10 273 2617 3386 270 2702 3694 22 267 2789 3144 


289 2371 3360 284 2446 3368 
284 2412 3406 281 2488 3413 
278 2453 3453 275 2531 3462 


273 2494 3499 270 2574 3510 
266 2535 3505 264 2616 3516 
261 2576 3509 258 2659 3622 


26 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
a2 ll 267 2661 34387 964 2749 3748 23 262 2837 3198 
44 255 2617 3514 252 2702 3528 
45 
46 
47 
48 
a9 
60 
bz 
54 
55 
66 
57 
58 
69 
$1 


12 261 2706 3444 258 2795 3755 24 256 2886 3206 
13 256 2750 3449 253 2842 3762 25 250 2934 8215 
14 250 2795 3456 247 2888 3769 26 245 2983 38222 
2463 241 2935 3777 27 239 8031 3230 
16 238 2884 3469 936 2982 3783 28 233 3080 3238 
17 232 2928 3476 229 3028 3792 29 227 3128 3247 
18 226 2973 3483 223 3075 3799 30 221 3177 3255 
19 220 3017 3490 217 +3121 3807 31 215 8225 3263 
20 214 3062 3496 211 3168 3814 1 209 8274 3272 


249° 42657 3519 246 2744 3533 
243 «2698 3523 241 2787 3538 
237 «8962739 «= 3528 234 2830 3545 
231 2780 3533 228 2873 3551 
224 2821 3539 222 2915 3557 
218 2862 3544 216 2958 3563 


211 2903 3550 209 3001 3570 
205 2944 3555 203 3048 3576 
198 2985 3561 196 3086 3582 
192 3026 3566 190 3129 3588 
185 3066 3572 183 3171 3595 
182 3107 3573 181 38214 8597 


21 207 3106 3504 205 3215 3822 
22 201 3151 £3611 199 38261 3829 
23 194 38195 3518 192 33808 3838 
24 188 3240 3525 186 3354 3845 
25 181 8284 3533 179 3401 3854 o 
96 179 3329 3535 176 «3448 38858 & 
178 3148 3576 177 3257 361 27 175 3373 3540 173 3494 3863 > 
174 3189 36579 173 3300 3605 28 171 3418 8645 170 8541 3867 
170 8230 3582 169 3342 3609 29 167 3462 3550 167 3587 3870 : 83: 
166 8271 3585 165 8385 3612 30 163 3507 3554 164 3634 8876 114 158 8759 8346 
162 3312 3585 161 3428 8616 31 159 8552 3559 161 3680 3888) 12 154 3808 8352 
3311 3691 157 8428 98620 32 165 8563 3564 158 3681 3885 13 150 8810 3858 


Tamil, Vaikasi; Malayalam, Edavam, Bengal, Jyeshta 
_ 
or 
bs 
eee 
ee 
bt 
Sa 
7 
Ja) 
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Day of 
Solar year 


Lat. 28° +460" 
Long. 
fel 0) . é 
(> ee ds ‘ 
g 2 Ga fas 
3g 42 S33 
38 a8 03s 
. 2 22 ee 
q* feat ee 
PS oe et oc = 
& | Bw e —¥ 
© 
A.D. 
1840-— 
1920 
—154 +3310 43594 
150 3309 3597° 
141 3308 3698 
132 3306 34612 
123 3305 3620 
114 3304 3628 
105 3308 . 3636 
96 3302 3644 
87 3301 3653 
78 3300 3628 
69 3299 3603 
60 3298 3578 
52 3297 3552 
41 3295 ©3629 
32 38294 3505 
23 3293 3480 
14 3292 3455 
5 3291 3430 
+4 3290 3405 
13 3289 3380 
22 3288 3355 
32 3287 3331 
41 3286 3306 
50 3284 3281 
59 98283 3257 
68 3282 3932 
77 3281 “3307 
86 38280 3182 
109 3280 3171 
119 3246 3147 
129 3212 3123 
139 38178 3099 
149 3144 3075 
159 838110 3051 
169 3077 3028 
179 3043 3004 
189 3Q09 2980 
199 2975 2956 
209 2941 2932 
218 2907 2906 
228 2873 2875 
238 2839 2844 
247 2805 2812 
257 2771 2781 
266 2738 2749 
275 2704 2718 
284 2670 2686 
293 2686 2654 
302 2602 2622 
811 2568 2590 
320 2534 2558 
329 2500 2526 
337 2466 2493 
345 2432 2460 
353 23899 2437 
362 2365 2396 
370 2331 2363 
378 2297 2330 
894 2263 2305 
402 2228 2272 
409 2187 2238 
417 2146 2205 
424 2105 2171 


Egn. of time 
in seconds. 


—153 +3428 +3624 


149 
140 
131 
123 
114 
105 
96 
87 
78 


69 
60 
52 
41 
32 
23 
14 
5 
+4 
13 


22 
32 
41 
50 
59 
68 
77 
86 
109 
119 
129 
140 


150 
160 
170 
180 
190 
199 


209- 


219 
229 
238 


248 
257 
266 
276 
285 
294 
303 
312 
320 
330 


338 
346 
354 
363 
571 
379 
396 
405 
413 
421 

428 


Long. 
RES 
Se be. 
8 See 
a5 Oos= 
oo «od 
He ge 
re 2s 
© 

A.D. 

1840— 

1920 
3428 .3628 
3427 3637 
3427 3646 
3427 3654 
3427 3663 
3427 863672 
38427 3681 
3427 3690 
3427 3663 
3426 3638 
3426 3612 
3426 3585 
3426 3561 
3426 3536 
8426 3510 
8426 3484 
3425 34869 
3425 3433 
3425 3407 
3425 33882 
3425 3357 
3425 3331 
3425 3305 
3425 3280 
3424 3254. 
3424 3228 
3424 3203 
3424 3191 
3389 3166 
3355 3142 
3320 3118 
3285 3093 
3250 3068 
8216 3044 
3181 3019 
3146 2994 
3112 2969 
3077 2944 
3042 2919 
3008 2886 
2973 2852 
2938 2820 
2903 2786 
2869 2752 
2834 2719 
2799 2685 
2765 2652 
2730 2618 
2695 2584 
2661 2549 
2626 2516 
2591 2482 
2556 2447 
9522 -2412 
2487 2378 
2452 2343 
2418 2309 
2383 2283 
2348 2249 
2305 2214 
2262 2179 
2220 2144 


Tamil, Ani; Malayalam, Mithunam; Bengal, Ashada. 


Tamil, Adi; Malayalam, Karkatagam; Bengal, Sravana. 


Days of solar 
months 


TABLE XIII. 
Sunrise from 28° to 32° N. Latitude. 
Lat. 29° +4352” 


Coe OANA NQtre ONE 


_ 


Lat. 30° +152" 


Eqn. of time 
in seconds. 


’s Trop. Long. 
in seconds. 


Total Corrn, 


Long. 


in seconds. 
Patiala. 


—151 43553 43567 


147 
140 
131 
122 
113 
104 
96 
87 
78 


69 
59 
52 
41 
32 
23 
14 
3) 
+ 4 

13 


22 
31 
41 
50 
58 
68 
7 
85 
109 
120 
130 
140 


150 
160 
170 
180 
191 
200 
210 
220 
229 
239 


249 
258 
267 
277 
286 
295 
304 
313 
321 
330 


339 
347 
355 
364 
372 
380 
399 
407 
415 
423 
430 


3554 
3555 
3555 
3556 
3557 
3558 
3558 
3559 
3560 


3560 
3561 
3562 
3562 
3563 
3564 
3565 
3565 
3566 
3567 


3567 
3568 
3569 
3569 
3570 
3570 
3571 
3572 
3572 
3536 
3501 
3465 


3430 
3394 
3359 
3323 
3288 
3252 
3217 
3181 
3146 
3110 


3075 
3089 
3004 
2968 
2933 
2897 
2862 
2826 
2791 
2755 


2720 
2684 
2649 
2613 
2578 
2542 
2507 
2472 
2427 
2383 
2338 


3573 
3581 
3590 
3600 
3609 
3619 
3628 
3637 
3610 


3584 
3558 
3530 
3505 
3479 
3452 
3426 
3399 
3373 
3346 


3320 
3293 
3268 
3241 
3214 
3188 
3162 
3134 
3123 
3098 
3073 
3047 


3022 
2996 
2971 
2945 
2921 
2894 
2869 
2844 
2808 
2774 


2739 
2703 
2667 
2633 
2597 
2561 
2526 
2490 
2453 
2418 


2382 
2345 
2308 
2273 
2236 
2199 
2175 
2137 
2100 
2064 
2026 


Lat. 31° +332” 
Long. 


Eqn. of time 
in seconds. 


©’s Trop. Long. 
in seconds. 
Total Corrn. 
in seconds. 
Simla 


—153 +3683 +3890 


146 
139 
131 
122 
113 
104 
95 
86 
77 


69 
59 
51 
‘tL 
32 
23 
14 
5 
+4 
13 


22 
31 
41 
49 
58 
67 
76 
85 
110 
120 
130 
140 


150 
161 
171 
181 
191 
201 
210 
220 
230 
240 


249 
259 
268 
277 
287 
296 
304 
314 
322 
331 


340 
348 
357 
365 
373 
381 
402 
410 
418 
426 
433 


3684 
3686 
3687 
3689 
3690 
3692 
3693 
3695 
3696 


3698 
3699 
3701 
3702 
3704 
3705 
3707 
3708 
3710 
3711 


3713 
3714 
3716 
3717 
3719 
3720 - 
3722 
3723 
3724 
3688 
3652 
3615 


3579 
3543 
3507 
3471 
3434 
3398 
3362 
3326 
3290 
3253 


3399 
3909 
3918 
3929 
3939 
3950 
3960 
3970 
3943 


June 


3915 - 


3888 
3860 
3834 
3807 
3780 
3752 
3725 
3698 
3672 


3644 
3616 
3590 
3562 
3535 
3508 
3480 
3453 
3442 
3416 
3390 
3363 


3337 
3312 
3286 
3260 
3233 
3207 
3180 
3152 
3115 
3078 


3041 
3004 
2966 
2928 
2891 
2854 
2815 
2778 
2739 
2701 


2664 
2625 
2587 
2548 
2509 
2471 
2445 
2406 
2367 
2328 
2289 


August 


Eng. date. 


3 


% 


e 
Lat. 32° —348” 


Eqn. of time 
in seconds: 


110 
120 


141 


151 
161 
1%1 
181 
192 
201 
211 
221 
231 
241 


250 
260 
269 
278 
287 
296 
305 
314 
323 
332 


341 
349 
358 
366 
374 
382 
390 
413 
421 
429 
436 


©'s Trop. Long. 
in seconds. 
Tota] Corrn. 


+3813 
3815 
3817 
3819 
3822 
3824 
3826 
3829 
3831 
3833 


3836 
3838 
3840 
3842 
3845 
3847 
3849 
3852 
3854 
3856 


3859 
3861 
3863 
3865 
3868 
3876 
3872 
3875 
3576 
3839 
3802 
3765 


3728 
3691 
3654 
3617 
3580 
3543 
3508 
3469 
3432 
3395 


3358 
3321 
3284 
3247 
3210 
3173 
3136 
3099 
3062 
3025 


2988 
‘2951 
2914 
2877 
2840 
2803 
2766 
2728 
2679 
2630 
2582 


Long. 


Lahore. 


in seconds. 


Lat. 28° +460" 
Long. 
Pe wee 
Sa Se fds 
=| 2 oes 
os #30686 

oe 
8 2ea8e 
q a2 8 
3 aS ERE 
© 

A.D. 

1840— 
1920 
4433 4206442139 
440 2023 2105 
447 1983 2072 
454 1942 2038 
461 1901 2004 
467 1860 1969 
473 1819 1933 
480 1778 1908 
486 1737 1882 
492 1696 1855 
498 1655 1829 
504 1614 1803 
510 1574 1777 
516 1533 1751 
521 1492 1723 
526 1451 1696 
531 1410 1669 
536 1369 1642 
541 1328 1615 
546 1287 1587 
550 =1246 1559 
554 1205 1531 
556 1165 1501 
5658 1124 1471 
560 1083 1440 
562 1042 1410 
564 1000 13x80 
566 968 1350 
568 936 1320 
570 903 1289 
572 87L 1259 
574 839 1229 
577 807 1200 
579 770 JATo 
581 742 1139 
583 710 1109 
584 678 1078 
586 646 1046 
588 614 1015 
589 581 982 
589 549 8949 
590 517 = 917 
591 485 885 
592 453 852 
592 420 619 
592 388 786 
592 356 752 
592 824 709 
592 292 686 
592 259 652 
592 227 ~=~619 
591 195 5865 
590 163 557 
589 131 385616 
588 98 482 
5RG 66 447 
595 34 C=«Si 
5A4 0 378 
682 — 83 #843 
RO 67 807 
678 100 272 


Lat. 29° +352" 


Eqn. of time 
in seconds. 


Long. 
~ 
, as 
n3 EE 
a3 098 
e oO = 8 o 
3H’ § °64 
ae on 
© 
A.D. 
1840— 
1920 
42177 4.2109 
2134 2074 
2091 20388 «. 
2048 2002 3 
2006 1967 & 
1963 1930 3 
1920 1893 ¥ 
1877 1856 a 
1834 1337 © 
1792 1809 = 
= 
1749 1781 § 
1706 1752 
1663 1724 g 
1620 1696 §, 
1578 1667 4 
1535 1637 & 
1492 1608 | 
1449 1579 & 
1406 1549 & 
1364 1520 § 
8 
1321 1490 = 
1278 1459 3° 
1235 1427 § 
1192 1395 & 
1150 1363 * 
1107 1330 *S 
1064 1298 8 
1020 1265 ™ 
995 1233, 
961 1191 
927 1169 
892 1136 
858 1105 
824 1073 
790 1041 
755 1008 « 
721 976 8 
687 9142 & 
652 909 @ 
618 874 3 
584 839 > 
S 
549 = 804 a 
B15 170 “S 
481 735 & 
447 700 
412 664 
378 86629 8 
343 5593S 
309 558 S 
275 «622 S 
mi 4e7 
a 
206 «4450 2 
172 414 & 
138 3877 
aa) oe 
69 303 3 
35 267 38 
0 20 5 
— 5 193 
71 =—s:156 
106 =s:1118 


Days of solar 
months. 


TABLE XIII. 
Sunrise from 28° to 32° N. Latitude. 
Lat. 30° +152” Lat. 31° +332" 
Long.. Long. 
see -. Se 
BS Safeag 84 $4 4. 
Ss gkgq= Ss "8 ogS8 
a 2 a2 So8 ws a2 oos 
og o2 Vos oo o 9 a E 
a® 82 9¢28 «2 £8 Sag 
gi esfpa® 25 ef BS 
© © 
A.D. A.D. 
1840— 1840— 
1920 1920 
+438 42293 +1989 +4441 42413 +2250 16 
445 2248 1952 449 2366 2211 17 
453 2204 1915 456 2319 2171 18 
460 2159 1877 463 2272 92131 19 
467 2114 1839 470 2226 2092 20 
474 2070 1802 477 92179 2052 24 
481 2025 1765 484 2132 2012 22 
488 1980 1735 491 208 1980 23 
494 1936 1705 497 2038 1948 @ 24 
500 1891 1674 503 1992 1915 bo 25 
506 1846 1644 509 1945 1883 ~ 26 
512 1801 1613 515 1898 1850 27 
518 1757 41583 521 1851 1817 28 
524 1712 1552 527 «+1804 178 2g 
5°99 1667 1521 532 1758 41751 30 
534 1624 1489 538 1711 #41719 34 
539 1578 1458 543 1664 1685 1 
544 1533 1426 548 1617 1651 2 
549 1489 1395 553 1570 1618 3 
554 1444 1363 558 1524 1584 4 
558 1399 1831 562 1477 1550 5 
562 1354 1298 566 1430 1615 6 
564 1310 1264 568 1383 1478 7 
566 1265 1229 570 1336 1442 8 
568 1220 1195 572 1290 1405 9 
570 1176 1160 674 1243 1869 10 
572 11382 1126 576 1196 1882 44 
574 1095 1091 578 1157 1295 12 
576 1059 1057 «480 1119 12959 13 
578 1022 41022 582 1080 1222. 44 
580 986 988 585 1042 1187 2 15 
583 949 954 587 1003 11502 16 
586 913 g2l 590 964 1114 917 
588 876 886 592 926 1078 18 
590 9840 852 594 887 1041 19 
592 803 817 696 849 100: 20 
593. «(67 «4206782 «= 69T Si 810:t—é‘éisC 
i. a yn) an a) 
597 694 711 «671 «733 «#2893 23 
598 657 675 602 694 954 24 
598 621 637 4602 656 £814 25 
599 584 600 603 617 4%5 26 
600 548 564 604 578 #7387 «27 
601 511 527 605 540 698 28 
601 475 489 605 501 658 29 
601 438 451 605 463 «618 #30 
601 402 414 605 424 678 4 
601 365 376 605 385 638 2 
601 329 388 605 347 498 3 
601 292 301 605 308 458 4 
601 256 263 605 270 418 5 
600 219 «224604 23L TT BC 
599 #4183 +4186 603 «#4192 3375 7 
598 #146 «3147 602 154 wes B 
597. +110 #4108 601 1 255 9 
595 73 68 599 77 213 10 
594 37 30 598 88 4172 12 
593 0 — 9 598 0 182 12 
591 — 38 49 596 — 40 90 13 
589 75 88 694 80 48 14 
587 113 128 §66§92 120 6 16 


Eng. date. 


Lat. 32° 
a 
£ oO 
at 
33 Ss 
a° H® 
ga m& 

© 
+444 42533 
452 2484 
459 2435 
466 2386 
473 2338 
480 9289 
487 2240 
494 219] 
500 2142 
506 2094 
512 2045 
518 1996 
524 1947 
530 1898 
535 1850 
541 1801 
546 1752 
551. 1703 
556 1654 
561 1606 
566 1557 
571 1508 
B74 1459 
576 1410 
578 1362 
580 1313 
582 1264 
584 1223 
586 1182 
588 1142 
590 «1x01 
592 1060 
595 1019 
597 ~=—s«978 
599 938 
601 897 
602 856 
604 815 
606 774 
607 734 
607 693 
608 652 
609 611 
610 570 
610 530 
610 489 
610 448 
610 407 
610 366 
610 326 
610 285 
609. 244 
608 203 
607 162 
606 122 
604 81 
603 40 
603 0 
601 — 42 
599 84 
597 126 


> Total Corm, 
in seconds 
Lahore. 


Bb 


180 


Day of 
Solar year. 


Lat. 28° +460" 


Eqn. of time 


in seconds. 


Long. 
_ 
Sa bas 
8 S83 
a5 O34 
SO a OW 
ae gee. 
ag Sak 
© 
A.D. 
1840— 
1920 
—183 4237 
166 201 
200 164 
233 128 
266 92 
300 55 
333 17 
366 — 27 
400 72 
433 117 
466 162 
499 206 
533 251: 
566 237 
599 343 
633 388 
666 434 
699 481 
733 527 
766 573 
799 618 
832 664 
866 711 
899 758 
932 805 
966 849 
1000 893 
1041° 937 
1082 985 
1123 =1033 
1164 1081 
1204 1128 
1245 1177 
1286 § 1225 
1327 1815 
1368 1365 
1409 1873 
1450 1407 
1491 1457 
1532 1499 
1573 1462 
1613 =1583 
1654 1626 
1695 1669 
1786-1712 
Lid]. 1186 
1818 1798 
1859 1842 
1900 1885 
1941 1928 
1982 1971 
2022 2014 
2063 2058 
2104 2101 
2145 2185 
2186 218% 
2228 2239 
2262 2282 
2296 2326 
2330 2370 


Eqn. of time 
in. seconds. 


+580 
577 
B74 
571 
568 
565 
561 
558 
554 
550 


546 
542 
538 
533 
528 
524 
519 
513 
508 
503 


499 
493 
487 
481 
477 
473 
469 
465 
458 


461. 


444 
437 
429 
422 
414 
406 
398 
390 
382 
374 


365 
357 
348 
339 
330 
321 
312 
302 
293 
284 


275 
265 
255 
246 
236 
226 
208 
199 
189 
179 


’s Irep. Long. 
in seconds. 


Total Corrn. 


—142 
177 
213 
248 
284 
319 
355 
390 
426 
461 


497 
532 
568 
603 
639 
674 
710 
745 
781 
816 


852 
887 
923 
958 
99% 
1029 
1064 
1107 
1150 
1192 


1235 
1275 
1321 
1364 
1406 
1449 
1492 
1535 
1578 
1620 


1663 
1706 
1749 
1792 
1834 
1877 
1920 
1963 
2006 
2048 


2091 
2134 
2177 
2220 
22.62 
2305 
2348 
2383 
2417 
2452 


Long. 


in seconds. 
Delhi. 


pe 
oD 


a 
@ 
r 


Tamil, Aippasi ; Malayalam, Tulam; Bengal, Kartika. 


Tamil, Kartigai; Malayalam, Vrischikam ; Bengal, Margasira. 


Days of solar 
months 


TABLE XIil. 


Sunrise from 28° to 32° N. Latitude. 
Lat. 29° +352 


CANIM FS WOH = 


10 


Lat. 30° +152" 


Eqn. of time 
in seconds. 


+585 
582 
579 
576 
573 
570 
566 
563 
559 
555 


551 
547 
543 
538 
533 
529 
524 
518 
513 
508 


504 
498 
492 
486 
480 
474 
473 
46 
460 
453 


446 
439 
431 
424 
416 
408 
400 
392 
384 
376 


367 
359 
350 
341 
332 
323 
314 
804 
295 
286 


277 
267. 
257 
248 
238 
228 
208 
199 
189 
179 


©’s Trop. Long. 
in seconds. 


Long. 
fa. He 
Bea se 
Ps) os ey I 
> le 
| eo ama 5 
| SA 
A.D. 
1840— 
1920 
—168 +590 
“208 = 5587. 
249 584 
290 581 
331 678 
371 815 
414 571 
462 568 
510 564 
559 560 
608 556 
656 52 
705 = 48 
755 «48 
805 538 
853-634. 
908 5629 
954 528 
1003-618 
10538513 
1102 509 
1152 503 
12038 497 
1254 491 
1305 485 
1355 479 
1401 478 
1452 471 
1503 464 
1555 = 457 
1607 450 
1658 443 
1711 435 
1763-428 
1816 420 
1868 412 
1920 404 
1963-396 
2007 388 
2060 380 
2095 = 871 
2138 363 
2183 354 
2297 = 345 
2272 336 
2816 327 
2861 318 
2406 308 
2451 299 
2495 290 
2540 281 
9585 271 
2631 261 
2675 252 
9721 2492 
2766 232 
2822 209 
2866 200 
2912 190 
2957 =—:180 


Lat. 31° +332’ 


Long. 
er 
° n 
na 
ne bea 
a) I 
° a OD 
#8 229 
ef en 
- A.D. 
1840— 
1920 
—160 — 36 
199 78 
2390121 
279-164 
319 207 
359 250 
399 = -:298 
439 343- 
479-394 3 
519 444 8 
fo) 
559 495 
598 546 
638 597 
678 649 
718 700 
758 751 
798 808 
838 856 
878 908 
918 959 
958 1010 
997 1063 
1037 1116 
1077-1169 
1117. 1221 
1157 1275 
1196 1822 
1243 1876 
1290 1430 
1336 1483 


7) 
2 
1383 1637 & 
> 
°o 


1480 «1591 


1477 «1646 


1524 1700 
1570 1758 
1617 1809 
1664 1864 
1711 1908 
1758 1952 
1804 1997 
1851 2042 
1898 2087 
1945 2131 
1992 2176 
2038 2222 
2085 2267 
2132 2312 
2179 «©2358 
2226 2403 
2272 2449 
2319 2494 
2366 2540 
2413 2586 
2460 2631 
2506 2678 
2553 2724 
2600 2783 
2636 2828 
2672 2867 
2709 2921 


Eng. date. 


Lat. 32° —348” 
Lo: 
to’) 
a ie | 
° 
#2 SE5 
“5S 6980 
3 a2 fa @ 
ga 24 ei. 
© 
A.D, 
1840— 
1920 
4595 —168 —763 
592 210 808 
589 263 854 
586 295 899 
583 337 44 
580 379 989 
576 421 1036 
573 463 1088 
569 5605 1141 
565 547 1193 
561 589 1246 
557 631 1299 
553s «674 1362 
548 716 1406 
543-758 1459 | 
539 = 800.-—s«1512 | 
534 842 1566 
528 =: 884. «s«16 21 
5239261675 | 
518 = =968 1728 | 
514 1010 1781 | 
508 1052 1836) 
502 1095 1891 | 
496 i137 1946) 
490 1179 1960 
483 1221 2056 
481 1264 2107) 
474 1313 2163) 
467 1362 2219) 
460 1410 2274) 
453 1459 2380) 
446 1508 2386) 
438 1557 2443) 
431 1606 2499) 
423 1654 2685) 
415 1703 2612) 
407 1752 2669) 
399 1801 2714 
391 1850 2759) 
383 1898 2804) 
374 1947 2850) 
366 1996 2895) 
357 2045 2941) 
348 2094 2987) 
339 2142 30383) 
330 2191 3079 
321 2240 3125) 
311 2289 3172) 
302 2338 3218) 
293 2386 3264 
284 2435 3310 
274 2484 3357) 
264 2533 3404 
255 2582 3&56! 
244 2630 3498 
234 2679 
210 2728 36 
201 2765 3652 
191 2802 3699 
181 2839 € 


; TABLE XIII. 
Sunrise from 28° to 32° N. Latitude. 
. ° 4.332! 
° ' Lat. 29° +352" Lat. 30° +4152” = Lat. 31° + 
+ Lat. 28 fa . Long. Long. Long. 
tio tio a . ae oe 
ee eh, ee 3 oo Be ea: Sa 33 da 
si §3 52 ef g2 <2 f4. G4 $4 42 Fie 28 <2 LEE 
=| ° ° bj . Ss Ge ° oO Oro GH BS re) 
é ° Q OSs8 4 a. 8 ie) = oF _ =) as a 2 a lo) 4 oo — © E 
; S$ 3 Css 38 EF a, oa Ao @°s8 -2 2 SY“ 
, < a g28 d a S24 > Fy a = 6a. a g 5 O48 
a 5a a8 SAS gf of SA gs” ga = S hel 5. -* 
.D. A.D. AD. 
=: _ 1840— 1840— 
1920 1920 1920 1920 
—2487—2660 1 4169 —2614 —3003 +170 —2745 —2962 
+H a oa i +1¢9 9521 2704 2 159 2649 8048 160-2781 3018 
B49s«d148)«2431 2501149) 2556-2749 B 149 2685 3094 «= 150-2817 3059 
38 2465 2545 189 2591 2794 4 189 2720 3189 140 2853 3105 
2501 2499 2589 129 2626 2839 ; 5 129 2756 3185 130 2890 3152 
B51 118 2533 2683 119 ©2660 2863 2 6 119 9791 3230 120 2926 3198 
ee ee eee ee 
30 297: 2862 3321 2 é 
25 oe eee oe SG Ee Bean 59 3008 Sec 
55 88 2635 2733 89 2764 2983 = 9 : | 0 
+ 78 2669 2744 79 2799 2993 = 10 79 «6.2933 )—-3340 80 3071 8309 
; 3003 S 11 69 2969 3349 70 3107 3317 
257 68 po on oo _ 3013 @ 12 59 3004 8358 «= 608143 8326 
ee ee ee ee ee oss q 13 48 8040 3368 4931793335 
25947 2804 2790 38 2988 3035 5 14 38 3075 3378 89 3215 3344 
oo 7 2838 9801 28 2973 3045 A 15 28 3111 3387 29 3252 3352 
_ 27 aie pone 18 3007 3055 §~!6 18 3146 3396 19 3288 3361 
"2 2906 223 2 8042 -B0TL S 172 BIB os BO eae | 
263 eo “ 3077 3084 > 18 — 11 3217 3424 — 11 3360 3388 
co oe a 3111 3094 = 19 21 3253 3433 21 3396 3396 
3 . a we 3146 3110 § 20 36 3288 3448 37 3488 3412 
4 = 21 46 3324 3457 47 3469 3421 
= ous 3190 & 22 66 3359 346667 3005 342g 
65 3075 2890 3250 3141 § 23 67 3395 3476 68 «3541 8439 
16 3148 nla 3285 3151 ™ 24 77 = 3480-33486 78 8677 = 3447 
i ate a 3320 3162 = 25 88 3466 3496 89 3614 3457 
. 3211 293 3354 3172 & 26 98 3501 3505 99 38650 3465 
97 3211 2987 3390 3182 S 27 108 3537 3515 109 3686 3474 
107 — 2948 3424 3173 28 100° 3572 3506 98 3724 3460 
‘ 1 112 3671 8517 110 3721 3469 
a oe ~re 2 118 3570 38522 116 3719 3473 
=e 520s =6(a90d eae 3199 3 124 3569 3526 122 3718 3478 
oe sD 3495 3205 4 130 8568 3532 128 3716 3482 
— — mer o4a5 3211 5 136 8568-3537 «1348715 3487 
136 3287 2985 3425 3217 @ 6 142 3567 3543 140 3713 3491 
. +e 3425 3224 “> 7 148 3566 3548 146 3712 3496 
— oo 345 3230 & 8 164 3566 3554 162 3710 3500 
— — 3495 3236 ™ 9 160 3565 3560 158 3709 3506 
Soe ae 3495 3199 % 10 166 3564 3523 164 3707 3465 
= 2 3564 348: 70 3706 3425 
172 3293 2942 = oS 12 178 3563 3444 176 37043384 
we oes gang 308) 2 13 184 3562 $408 182 3703 3344 
. a 3426 3052 & 14 190 3561 3367 188 3701 3308 
190 3296 2837 34926 3016 S 15 196 3561 3329 194 3700 te 
196 5295 = 2803 3426 2979 SF 16 202 3560 3290 200 3698 3222 
— = 3426 2942 17 208 3559 3252 206 3697 3181 
208 3300 2738 3126 2906 = 18 214 3559 3213 212 «3695 «3141 
314 63001 = 2698 3426 2869 S 19 220 3558 3175 218 3694 3100 
a jo men 3427 2832 S 20 226 3557 3136 224 3692 3059 
; S 21 932 3557 3098 230 3691 2999 
232 3304 2593 a i ie + ee 3689 2977 
238 649205 §=62668 3427 2722 “2 23 244 3555 8021240 3688-2936 
i 3427 2685 24 250 3554 2992 245 3686 2894 
250 3307 2488 4427 2649 25 255 8554 2943 250 3685 2N52 
266 3309 abe 3427 9619 = 6 260 3553 2903 255 3683 200% 
262 3310 2419 3428 2575 Po 27 265 3552 2864 260 3682 2760 
268 3311 2364 3498 2538 28 270 3652 2824 266 3680 2729 
— = a 3498 2500 «= 29-276 3552 2786 «= 272 3680 2688 
362 8971’ 9976 ae Gina's nto) | hl a elllaatatl ca 


Eng. date. 


December. 


January. 


February. 


ROOD AAAaRWN 


_~ 


Eqn. of time 
in seconds. 


161 
151 
141 
131 
121 
111 
101 

91 

81 


71 
61 
50 


158 
164 


170 
176 
182 
188 
194 
200 
206 
212 
218 
223 


229 
234 
939 
244 
249 
254 
260 


265 


181 
Lat. 32° —348” 
Long. 
- 
SZ £6 
2. sae 
op O24 
So: + om 
a 7 a aS 
nf san 
© > 
A.D. 
1840— 
1920 
+171 —2876 —3793 
2913 3840 
2950 3887 
2987 3934 
3024 398] 
3061 4028 
3098 4075 
3135 4123 
3172 4131 
3209 4136 
3246 4146 
3283 4154 
3320 4162 
3357 4170 
3394 4178 
3431 4186 
3468 4199 
3505 4213 
3542 4226 
3579 4234 
3616 4242 
3653 4250 
3690 4258 
3727 4266 
3764 .4275 
3801 4283 
3638 4290 
3876 4275 
3874 4280 
3871 4283 
3869 4287 
3867 4291 
3864 4294 
3862 4298 
3860 4302 
3858 4806 
3855 4309 
3853 4814 
3850 4271 
3848 4229 
3846 4186 
3844 4144 
3841401 
3839 4059 
3837 4016 
3835 83974 
3832 3931 
3830 3889 
3828 8845 
3825 8803 
3823 3759 
3821 3716 
3818 3672 
8816 3631 
BRI4 3585 
3812 3543 
3809 3499 
8B08 3456 


270 
272 


37399 


3419 


. 


182 a 
TABLE XIII. ; . 
Sunrise from 28° to 32° N. Latitude. 
Lat. 28° +460! Lat. 29° +352!’ Lat. 30° +152” Lat. 31° +332" Lat. 32° —34t 
Long. Long. Long. Long Lon; 
: 9 bp an : , bh 
y ; 4 : I rd | Say <a Gus. Bo) A. @ o.@ BS. aaae 
f4 ee: ae ae “us © - 3 a : ; ~ a ‘ 
wg 22 83 fee 22 4s ES. 6, 8¢ Sg Se 82 So oe @§ Go Ge boo 
° Sa ".8 Sas “8 «8 SEB Fe 22 3s 888 Be ae Coe © . 8 aa 
me Ss £8 Sse ss $3 Seg ee S88 $8 Son Se 63 4ek wy te) es 
g 352 828 883 .2 8&8 S26 28 g¢2 F* G2e Ge fe Say {2 o# Bag 
Ag #2 “es See fe os ws S° Fa of Sah Bee le ee a Ba ad 554 
A.D. A.D. A.D. B.D. 
1840— 1840— 1840— 1840— 
1920 1920 1920 1920 
306 —285 —3230 —.2237 —283 —3343 —2420 1 —280 —3463 —2701 -—276 —3587 —2599 . 12 --274 —3 
307 287 3189 2198 285 3300 2379 2 283 3418 2659 279 3540 2556 13 276 3662 
308 290 3148 2160 288 3257 2339 3 285 3374 2617 281 3494 2511 14 278 3614 
309 292 3107 2121 290 3214 2298 | 4 287 3329 2574 283 3447 2466 15 281 3565 
310 295 3067 2084 993 3172 2264 Te 3285 =. 2533 286 3400 2422 16 283 =3517 
311 297 3026 2045 295 3129 2218 Be 6 292 3240 2490 288 3354 2378 17 285 3468 
312 300 2985 2007 298 3086 2168 3 7 294 3196 2448 290 3307 2333 = 18 287 3420 
313 302 2944 1968 300 3044 2138 4 8 297 38151 2406 293 3261 2290 a 19 289 3 
314 305 2903 1930 303 3001 2098 gs 9 299 3107 2364 295 3214 2245 = 20 292 3323 
315 307 2862 1891 305 2958 2057 g 10 301 3062 2321 297 3167 2201 < 21 294 3274 
g = 
316 310 2821 1826 308 2916 1990 mS 11 304 3018 2252 300 3121 2129 22 296 3226 
317 312 2780 1760 310 28738 1922 - 12 %s06 - 2973 2181 302 3074 2057 23 298 3177 
318 315 2739 §=1695 313. 2830 1855 a 13 308 2929 2111 304 3028 1984 24 300 3129 
319 317 =.2698 =: 1629 315 2787 1787 & 14 Bll 2884 2041 307 2981 1913 25 303 ©3080 
320 320 2658 1567 318 2745 ATES & Ib SiS 62840) 61S 309 2934 1840 26 305 = 3032 
321 322 2617 1497 320 2702 1661 14.716 -315- 2795: 1908 311 2888 1768 27 307 =. 2983 
322 325 2576 81432 323 2659 66 = FF 316 2761: Gas 314 2841 1696 28 309 2935 
323 327 862535 ©1366 395 2617 ela &. 08 .320. 2706  j7ee 316 2795 1624 1 311 2866 
324 330 2494 1301 328 2574 1449 S 19 322 2662 1690 318 2748 1551 2 314 2838 
325 332 2453 1235 380 2531 13881 = 20 325 2617 1621 321 2701 1480 3 316 2789 
8 
326 335 2412 1170 332 2489 1313 . 21 327 2573 16561 323 2655 1407 a 318 2741 
327 337 §=92371 ~=—1104 334 2446 1245 ., 22 329 2528 1480 325 2608 1335- 5 320 2692 
328 340 2330 1039 336 2403 1177 @ 23 331 2484 1410 327 2562 1264 6 322 264 
329 342 2289 973 338 2360 1109 4 24 333 2439 1339 329 2515 1190 7 32: 2595 
330 345 2249 903 340 2318 10140 = 25 335 2395 1269 331 2468 1117 8 326 2547 
331 347 2208 841 342 2275 972 & 26 ..3387- 2330 278 333 2422 1045 9 $28 2498 
332 349 §=2167 116 344 2232 904 NS 27 339 2306 1128 335 2375 972 10 330 2450 


333 351 92126 709 346 2190 83 28 341 2261 1058 337 2329 900 114 332 =. 2401 
334 353 2085 643 348 2147 768 29 343 2217 987 339 2282 827 12 334 2353 


335 355 = 2044 577 350 2104 700 
336 355 1976 509 350 2034 630 


1 345 2172 917 341 32936 955 18 # 336 3308 
2 345 2100 845 341 2161 680.4 14 336 2227 
337 356 «©1908 = 4423511964 =~ GL 3 346 2027 773 342 2087 6075 15 337 2150 
338 356 1840 374 351 1894 491 4 346 1955 701 342 2012 53235 16 337 2074 
339 357 #1772 307 352 1824 422 5 347 1882 629 343 1988 459 17 #«#£«338 «1997 

6 

7 

8 

9 


340 357 1704 239 352 1753 351 347 1810 557 343 1868 384 18 338 1920 
341 358 = =1635 17i 353-1688. 282 348 1738 486 344 41789 £311 2419 * 339 «1843 
342 358 #1567 103 3538 1613 212 3 348 1665 413 344 1714 £236 20 339 = 1766 
343 «3591499 36 «354 «154848 OD 349 1593 «93420 «= 3345—'—sd1640Ss—sia53B) «24S 3840S s«1690 
S4i 359 1431 4 32 354 = 1473 73 B10 349 1520 269° 345 1565 88 22 340 1618 
4 
345 360 1363 100 355 1403 3 11 350 1448 198 346 1491 14 23 341 1536 
346 360 1295 168 355° 1333 + 66 .. 12 350 1376 126 346 1416 4 61 24 341 1459 
347 361 1227 235 356 1263 135 € 13 351 1303 54 347 1342 134 25 342 1382 
348 361 1159 303 356 1193 205 3 14 351 1231 418 347 1267 209 26 342 1306 
349 362 1091 370 357 «+1123 «27 8 15 852 1158 90 348 1198 282 27 ‘348 1229 
350 362 1023 439 ©6357 «41052 S346 BS 16 «603852 :1086~—Ssi«d62~Ss«siaQ3KSSCOCdLLS—Sisi8HT—_—CBB)SOBABSC«d;~CD'S 
$51 363 954 506 357 £4982 415 s 17 852 1014 234 349 1044 430 239 344 1976 
352 363 836 574 358 #912 485 S§ 18 353 941 306 349 969 505 30 344 998 
353 364 3818 641 358 842 554 S$ 19 358 869 379 349 895 579 Si 344 929 
354 364 750 709 358 $772 626 3 20 353 796-451-350 880653 4 345 846 
355 365 «(682 «776.« 359 T0R_-«sGok = 21 BSA 72k SRS 850 S74GSsiCisXTsC(‘<‘ SOC 
356 365 614 844 359 632 765 22 354 652 694 350° 671 ° 802 3 345 £691 
357 366 546 911 360 562 833 B 23 854 579 667 361 597 9876 a4 346 614 
358 366 478 979 360 492 903 | 24 355 #507 #738 #«=#(9351 £5292 of80— 5& 346 424638 
359 3674101046 360 422973 SS 25 355 434 821 351 448 10248 6 346 461 
S60 89367) =0342 1115 361 = 351-1042 | 26 «3855S 862 «876 = 352s—«‘it7BeC«C«dB A TSCOBAT SCC 
361. 368 273 1182 3861 £981 12113 : 27 356 290 954 352 299 1172 8 ($847 2 
S 


362 368 205 1250 361 Zit. “Tise 28 356 317 1027 352 224 1247 9 347 230 
363 368 137 =1818 362 14l 1252 29 356 145 1099 353 150 1320 10 348 154 
364 367 69 1387 362 71 1322 30 357 72 a 353 75 1395 11 348 
365 367 O° 1455 362 O 1392 31 857 0 1248 353 0 11469 12 348 


183 


TABLE XIilI. 
. 7 Sunrise from 33° to 35° N. Latitude; also for BOMBAY and CALCUTTA. 
{ Lat. 33° —480” Lat. 34° —228" Lat. 35° — 1592" Lat. 19°—692" Lat. 22°5° +3020" 
a Long. Long. } Long. Long. Long. 
z a ee oe be : 5 © i PS oh oe: oe ; 
a* > . <a A PS . es = os . eer « =) » ‘ '. 
Se neice ge ad Fes gy $2 42 £2, #2 So fee 2 £4 Es bes 
. 5 P (o) bo ee) = ie e += | a = = .—) = 
OY oeqee ee oe fh GE Ses * icse GS SE fe gee 
i. e°o 4s £4 Sen 2 7) ‘na Bu -& F&@ 3 ‘on 8 FE St= 
Be -Sbe> Bee Sa ban .3" a Se Sa" 2s Sabah & Be 5555 
on” & , = a ane = a a ae ae eee 
' © © © © 
A.D. A.D. A.D. A.D. A.D. 
1840— 184 1840— 1840— 1840— 
1920 1920 1920 1920 1920 
4 —343 + 79 + 840 —338 + 82 41148 1 — 3338 +4 84 —161 —405 + 50°—47 18 —391 + 57 +389 
* ~ : Minne: 
2 3411 18 921 336 163 1231 a Wo Ge 2s 40s 100 14 «349 = 118 +3877 
= 340 238 #1002 386 245 1314 #%S8 330 252 +16 401 150 57 15 387 170 3936 
4 339-317 =1082, 334 8261396 eA) 329) 83695 400 200 's«d108'—'i(iiSCBKGS 27-3993 
3 3387 396-1163 832s 408_«—i1480%Ssti«<Ce:sC«dDD—C“‘iSO)~= 8998) HQ —s«d160 17 384 283 4052 
836 475 «012432 38] 490 «21563 S60 827 S04 265 896 «= 300-s'—s«*P212s'ia4BHOBDS340s 4111 
3345541324830 T1164 ST B25 iBB BBL S394 35064 19 380 396 4170 
332 634 «1406 328 6531729", 8 388672487 892 400s 816s BU 878) 453 4209 
380 713 «41487 860632606= 734 «1812S 269 )=— 82k) 756 S523) 890) 450368 21 375 510 4289 
3280792, «1568S 8240S ss816s«a896 SF 10 319 840 609 387 500 421 B22 373 567 4347 


326 871 1620 321 898 1951 
324 950 1673 319 979 2005 
322 10380 =1725 317 1061 = =2059 
319 1109 +1778 315 1142 2112 
316 «61188 =61832 312 1224 2167 
314 1267 1884 310 1306 2221 
312 1346 =1936 308 1387 2275 
310 1426) 19589 306 1469 2329 
1550 = =23838 
306 1584 2093 302 1682 2437 


ll 317 924 665 385 550 450 
12 315 =1008 721 382 600 479 24 369 679 4415 
13 313 1092 778 380 650 508 25 366 736 ©4450 
14 310 =1176 835 377 700 538 26 363 792 4485 
15 308 1260 891 374 750 568 27 360 850 4520 
16 306 §=1344 947 371 800 597 28 357 906 4555 
17 304 1428 1003 367 850 628 29 354 962 4590 
18 302 1512 1059 364 900 658 30 352 1019 4624 
‘ 1596 =1116 361 950 657 1 348 1072 4660 
20 298 1680 1172 357 1000 718 


21 296 1764 1228 354 1050 748 
22 294 1848 1284 350 1100 778 


2 
304 1663 2145 300 1714 2491 3 
23 292 1932 13840 346-1150 809 5 335 1803 480] 


302 1742 219% 298 1795 2544 
300 1822 2250 296 1877 2598 
298 1901 2302 294 1958 2652 
296 1980 2355 292 2040 2706 


24 290 2016 1397 342 1200 840 
25 288 2100 1453 #388 1250 870 
294 2059 2407 290 2122 2760 26 286 2184 1509 334 1300 901 
292 2138 2459 288 2203 2814 27 284 2268 1565 330 1350 932 9 324 1530 4940 
290 2218 2612 286 2285 2868 28 282 2352 1621 326 1400 963 10 321 1587 4975 
288 2297 2564 284 2366 2921 29 280 2436 1678 322 1450 993 11 318 1644 5010 
286 2376 2616 282 2448 2975 30 278 2520 1734 354 1500 988 12 334 1700 5026 


1 276 2574 1790 349 1527 1020 13 331 1782 5061 
2 274 2628 1846 844 1553 1051 44 327 1764 5097 
3 272 2683 1902 389 1580 1083 & 

4 270 2737 1959 393 1607 1116 16 320 1828 5168 
6 268 2791 2015 328 1634 1147 17 316 1860 5204 

6 266 2845 2071 822 1660 1180 48 31% 1892 5239 

7 

8 

y 

10 


Tamil, Chittirai ; Malayalam, Medam ; Benga 
— 
=) 


~~ SBRSSERERS SSeNAGReNe Seas 


284 2426 2669 280 2500 3029 
282 2477 2721 278 2552 3083 
280 2527 2773 276 82604 3137 
273 2577 © 2826 274 2655 3201 
276 2628 2878 272 2707 3245 
274 2678 2930 270 2759 3299 
272 2728 2983 268 2811 3352 
270 2779 3035 266 2863 3406 
269 2829 3086 264 2915 3460 
264 2879 3142 261 2967 3515 


264 2899 2127 316 1687 1213 19 308 1924 5276 
262 2953 2183 $11 «61714 «1246 20 303 
260 3008 2240 305 1740 1277 21 297 1988 5361 
258 3062 2296 299 1767 1310 22 291 2020 65389 


ll 256 8116 2352 293 1794 1348 23 285 2052 5427 
12 250 31760 2363 286 1820 13438 24 279 2084 65428 
247 3030 3216 245 3122 3591 13 243 «©3224 862375 280 1847 1342 25 273 2116 5429 
242 3080 3224 240 3174 3600 ld 237 3279 2385 274 1874 1540 26 267 2148 54380 
236 3131 3233 234 3226 38610 15 231 3333 2396 267 1900 1841 27 260 2180 65432 
231 3181 3241 228 3278 36207 16 226 43387 ©2406 261 1927 1339 28 254 2211 65434 
224 3231 3251 222 3330 3630 g 17 219 3441 2418 254 1954 1339 29 247 2244 5436 
218 3282 3260 216 3382 3640S 18 213 8495 2429 247 1981 1339 30 241 2276 5437 
212 3332 3270 210 3433 3650 S 19 208 3550 2438 241 2007 1338 31 235 2808 5438 
= 


260 2929 3196 258 3019 3570 
254 2980 3205 252 38070 3680 


avam ; Bengal, Jyeshta. 


207 3382 3278 206 3485 3659 20 203 38604 2448 234 2034 1338 1 228 2340 6440 


201 3433 3287 199 8537 3669 .- 21 197 8658 2459 227 2061 1838 2 221 9372 54438 
195 8483 3296 193 38589 3679 °% 22 191 8712 2470 220 2087 1338 3 214 9404 6445 
188 3533 3306 186 8641 3690 £ 23 184 8766 2482 913 2114 1338 4 207 2436 6447 
182 3584 3316 180 3693 3700 4 24 178 3821 2492 2906 2141 1338 5 200 2468 6449 
176 3684 3325 77 Ss i4GSCi‘ TOT, «(5 176 3875 2499 199 2167 1336 6 193 2500 6461 
172 3684 3332 174 8797 87142 26 172 3929 2508 192 2194 13387 7 186 9532 h4abé 
169 43725 3338 171 8848 38721 5 27 168 38983 2517 184 2921 1338 8 179 2664 5466 
166 3786 8344 168 8900 8728" 2¢ 164 4037 2596 177 2248 1988 © 174 2596 5456 
163 8836 3351 165 38952 3735 29 160 4092 2634 169 2274 1839 10 168 2628 5457 
160 38BG 43657 162 4004 4742 30 166 «©4146 82543 162 2301 1839 11 162 2660 5468 
167 3936 38363 159 4056 3749 $1 162 4200 2652 179 93898 1315 12 171 2692 6446 
164 3939 3369 166 4060 8756 32 148 4205 2561 1971 2321 1316 13 164 2687 6447 


June 


Sunrise from 33° to 35° N. 
Lat. 34°—228" * 


Eqn. of time 
in seconds. 


—153 
150 
138 
130 
120 
112 
103 

g4 
85 
76 


184 
Lat. 33°—480" 
Long. 
° © te ; 
Fa s ec “oe 
wg 89 Ag Ege 
Pm wo a9 Olas 
Mme O89 oS =o 
@ eS ow a Sw = 
As da Se Sad 
° a) Det Hert 
n © 
A.D. 
1840— 
1920 
63 —151 +3942 +3375 
64 148 3946 3382 
65 138 3949 3395 
66 130 3952 3406 
67 121 3955. 3418 
68 112 3958 3430 
69 103 3962 3443 
70 95 3965 8454 
T1 86 3968 3466 
72 77 8971 3437 
13 68 3974 3408 
74 58 3978 33&0 
75 51 3981 3343 
76 41 38984 3321 
17 32 3987 3292 
78 23 3990 3263 
19 14 3994 3234 
80 5 3997 3206 
81 + 4 4000 3177 
82 13. 4003 3148 
83 22 4006 3119 
84 30 4010 3089 
85 40 4613 3061 
86 49 4016 38032 
87 57 4019 3002 
88 67 4022 2974 
89 76 4026 2945 
90 84 4029 2915 
91 110 4032 2903 
92 121 3994 2876 
93 131 3956 2848 
94 141 3918 2820 
95 151 3880 2792 
96 162 3842 2766 
97 172 3804. 27388 
98 182 ©3766 2710 
99 192 8728 2662 
100 202 38691 2654 
101 211 3653 2625 
102 221 3615 2597 
103 231 3577 +2657 
104 242 8539 2517 
105 251 3501 2476 
106 961 3463 2485 
107 270 : 3425 2394 
108 278 3387 2852 
169 288 3349 2311 
110 297 3311 2270 
1414 305 3273 2227 
112 315 3235 2187 
113 324 3197 2146 
114 333 3159 2104 
115 342 3121 21638 
116 350 38084 2020 
117 359 3046 1979 
118 367 3008 1987 
119 375 2970 1894 
120 383 2932 1852 
121 408 2894 1898 
122 416 2856 1784 
123 424 2806 1742 
124 432 2755 1699 
125 439 2705 1656 


©’s Trop. Long 
in seconds. 


+4064 
4068 
4072 
4076 
4080 
4084 
4088 
4092 
4096 
4100 


4104 
4108 
4112 
4116 
4120 
4124 
4128 
4132 
4136 
4140 


4144 
4148 
4152 
4156 
4160 
4164 
4168 
4172 
4176 
4137 
4099 
4060 


4021 
3982 
3944 
3905 
3866 
3828 
3789 
3750 
3711 
3673 


3634 
3595 
3557 
3518 
3479 
3440 
3402 
3363 
3324 
3286 


3247 
3208 
3169 
3131 
3092 
8053 
3015 
2976 
2994 
2872 
2820 


Long. 


in seconds. 
Srinagar. 


Total Corrn. 


Tamil, Ani; Malayalam, Mithunam ; Bengal, Ashada. 


Tamil, Adi; Malayalam, Karkatagam ; Bengal, Sravana. 


Days of solar 


TABLE XIII. 
Latitude; also for BOMBAY and CALCUTTA. 


Lat. 35°-—1592” 


months, 


— — 
— Ow WIGS OOF GODS = 


BD ee ee 
SOON F Fb 


bw 
a 


22 


bw bh tb 
OU 9 


26 


10 


teas 
© . . 
fd 4s 
ce ee 
(>) oO 
ae 
Fal ci = ad 
i >. 
—144 44210 
140 4214 
137 4219 
130 4294 
120 4229 
112 4234 
108 4238 
94 4243 
8 4248 
716 4253 
68 4258 
58 4262 
50 4267 
41 4272 
$2 4277 
23 4282 
14 4286 
5B 4291 
+ 4 £296 
13 4301 
22 4806 
30 4310 
40 4315 
48 4320 
57 4325 
66 4330 
75 4834 
84 4339 
lll 4344 
121 4304 
132 4265 
142 4225 
152 4186 
163 4147 
173 4107 
183 4068 
193 4028 
203 3989 
212 3949 
222 3910 
232 3870 
244 3831 
253 3791 
263 3752 
272 ©3712 
280 3673 
289 3633 
298 3594 
306 3554 
316 3515 
326 3475 
335 3436 
344 3396 
352 3357 
361 3317 
369 3278 
877 3238 
385 3199 
414 3159 
422 $3120 
430 3066 
438 3011 
445 2957 


Long. 


Total Corrn. 
in seconds. 
Kabul. 


+2570 
2578 
2589 
2598 
2613 
2626 
2639 
2653 
2667 
2636 


2605 
2575 
2544 
2514 
2483 
2453 
2422 
2392 
2361 
2331 


2300 
2266 
2236 
2203 
2174 
2145 
2116 
2086 
2073 
2044 
2015 
1986 


1956 
1928 
1898 
1869 
1839 
1810 
1779 
1750 
1706 
1663 


1618 
1573 
1528 
1482 
1436 
1391 
1344 
1300 
1257 
1210 


1165 
1118 
1073 
1027 
980 
934 
908 
862 
816 
769 
722 


Lat. 19°-—692” 
Long. 


Eqn. of time 
in seconds. 


©’s ‘lyop. Long. 
in seconds. 
‘Total Corrn. 
in seconds. 


—162 4238441318 


153 
144 


2306 
2300 
2292 


2285- 


2278 
2271 
2264 


2257 


2250 


2243 
2236 
2227 
2221 
2214 
2207 
2200 
2193 
2186 
2179 


2172 
2165 
2158 
2150 
2143 
2136 
2129 
2122 
2116 
2088 
2060 
2038 


2004 
1976 
1948 
1920 
1892 
1864 
1836 
1808 
1780 
1752 


1724 
1696 
1668 
1640 
1620 
1584 
1556 
1528 
1500 
1472 


1444 
1416 
1388 
1360 
1332 
1304 
1276 
1248 
1222 
1195 
1169 


1320. 
1322 
1323 
1325 
1327 
1329 
1831 
1335 
1316 


1297 
1285 
1259 
1242 
1223 
1204 
1185 
1167 
1148 
1129 


1111 
1092 
1074 
1055 
1036 
1026 
1007 
980 
970 
952 
934 
916 


898 
880 
862 
843 
825 
806 
788 
769 
7538 
735 


719 
702 
684 
667 
650 
633 
614 
587 
579 
561 


543 
526 
507 
489 
471 
452 
429 
411 
392 
373 
354 


une 


Lan) 


= 
3 
a) 


August 


Eng. date. 


i 


Lat. 22°5° +3020” 
ng. 
a 
@. . o tg 
He $4 84 
3 Ag 528 
“3 33 ~S¢8 
ag <2 oem 
q ne a 
a Se 
A.D. 
1840- 
1920 
—159 +2682 +5447 
151 2677 5450 
143 2672 5453 
134 2668 65457 
125 2663 5462 
116 2658 5466 
107 2653 5470 
96 2648 5476 
88 2644 5480 
79 26389 5458 
70 2634 
61 2629 
53 2624 
42 2620 
33 2615 
24 2610 
15 2605 
5 2600 
+ 4 596 
13. 2591 
23 2586 
32 258) 
42 9576 
61 2571 
60 2567 
69 2562 
78 2557 
87 2552 
107.2548 
117 2517 
127 2487 
137 2457 
147 2427 
157 2397 
167 2366 
177 2336 
187 2307 
196 2276 
205 2246 
Q15 2215 
294 2185 
235 2155 
244 2125 
253 2095 
261 2064 
971 2034 
280 2004 
290 1974 
297 1944 
306 1913 
315 1883 
324 1853 
332 1823 
340 1793 
348 1762 
357 1732 
364 1702 
372 1672 
381 1642 
388 1612 
396 1580 
404 «1548 
411 1516 


185 


TABLE XIII. 
0 ‘4 § 
psi: from 33° to 35° N. Latitude; also for BOMBAY and CALCUTTA 
« 33°—480" Lat. 34°—228" Lat. 35°—1592” L ; 
. . ae at. 19°—692" . 
% Long. Long. Long. “poe Lat. 22°5° +2080" 
ga 8a a . @-s aq. 5 5 cob) oh = © op . eb & 
° n a ae Ss g . og ag : . oS. ; © © © 2 eer 
So “gide fe 32 Ede g2 ag S2fe. $3 S32 be, 2 24 Ss Ess 
8 $2082 <8 28 S32 si y8 28582 43 28 O82 SE Ag SEs 
a2 gegee 58 22 ais Be Se feces %§ Se -s— 4% 3S S28 [Se 
= ee: 3 = Co TD om n 3a HO SZ - @ rs = on . S walk 
$s sSsn” Ga 59 58h # os ases Se Ss Bah § be £2 g33 
© feo) io) i Q a" a ried a oe aes S| a = 5 .AY 
A.D. A.D. 
1840-— 1840— 1s20-— rll — 
1920 1920 1920 1920 1920 
4447 42654 41613 +4450 42768 ; 
rs ee ie ae tae tim eto sie ae ae He +s a 
462 2554 1528 465 2664 1861 3 468 27 . oe 
an 94 582 494 1090 296 18 
469 2503 1484 472 2612 1816 &@ 4 475 73 — = 
! 739 «+534. 430 1064 976 49 
476 2453 1441 479 25 711 «OS 7 . 439 1392 4227 
483 2402 1397 486 oni oe, lo tl oe ee ae Cis US - 
90 2352 1354 493 2456 1681 = 7 496 2576 392 450 985 218¢ ¢ 5 4176 
497 2302 1318 500 9404 1642 & 8 503 2522 35 (a. — = Se 
; 1 466 959 209 £ 23 46 : ‘ 
503 9251 1280 506 2352 1603 & 9 509 2467 309 2 ; oo 
23) 462 982 200524 471 1 
509 2201 1248 512 2300 1563 z 10 515 2413 «267 «= 468-S (906-92 257 vam ae 
515 2150 1206 518 2 23 8 ‘ 
521 2100 1168 524 2196 484 = 13 537 2304 183 re 853 aa fh fe 
527 2050° 1131 530 2144 1444 318 583 2250 141 a ee 
533 1999 1093 536 2092 1404 £14 589 2195 99 90 801 a 29 500 1082 ane 
538 1949 1055 54 bo 15 + : 41 
eee oe i ke ee tll oe ht ie 
Remo Ges ten et Oe owns 3) cos ee Ott bon ae 
654 1798 941 557 1884 1242 318 560 1978 72 . ae ae, 5 Se ae 
659 1747 903 562 1932 1202 $19 565 1923 115 514 869 ie 3 os Oo po 
564 1697 864 5671780 1161 § 20 570 1869 158 519 648 95 42 529 896 mee 
669 1646 826 57: a 8 
576 1896 790 560 1676 loss a2 565 1760 230 527 500 73 «BST SS Baas 
S16 1646 748 5896 1624 1045 = 23 691 1706 281 532 ‘564 68 $j‘T 541 80 re 
580 1495 707 592 1572 1003 @ 24 596 1651 324 536 638 . = 
ae Me Bee eso oc, sin 0 3cr,ssap 8k OSS 
584 189f 624 596 1468 916 26 602 1542 414 542 485 29 , 40 — ae 
586 1344 583 597 1416 871 % 27 ae = 549° 704 = 3829 
a a | = 603 1488 461 523 460 — 5844 540 672 8798 
10 66641 )«= 698 «(1370 a7 8 OA CCS 26 aT 
590 1257 96 : = am: g 12 542 651 93779 
a - 599 1325 782 S29 605 1392 555 529 480 2299513 545 629 -3760 
Mot anak pe a nh 737 30 606 1344 602 532 416 40214 543 307 8736 
33-693 Sl 6«©6607:«(1296 «= «649s 34 AOL 53 @ 15 550 8=5B8B «83721 
596 1127 376 602 1188 648 1 608 1248 696 6536 386 
, 66 16 5B2sidGA CB 
599 : 701 
oe 14 re om _< ” : 609 1200 743 538 he 79 #47 654 542 3678 
603 997 253 608 1 ; 610 1152 790 540 356 92 48 556 B21 3662 
ao S 1051 514 4 612 1104 9836 642 342 104 19 558 498 3642 
an 005 473 g 56 614 1056 882 S44 327 190 20 560 477 3622 
cae 910 169 611 959 429 & 6 615 1008 929 546 312 130 24 561 455 3602 
po pe 4 918 38 & 7 617 960 975 547 297 145 22 563 484 3583 
6,1 va 5 15 868 840 ey ' 8 619 e123 1023 548 282 159 23 565 412 3563 
a = “i 616 822 29 ~ 9 620 864 1071 550 268 173 2% 566 390 3542 
sa 616 776 246 S10 620 816 1121 561 253 187 825 566 868 3519 
S 
612 694 47 «617 «+731 «+200 Mii 621 768 1169 652 238 21 26 
: oad : 567 347 3498 
a7 rod A 618 685 54 12 G22_ 7201218558 228 915 «= 2ST BT S825 = 3475 
a: ae a 619 639108 gf 18 633 672 «1267 +«54 «208 980 BB BGR B03 BAA 
614 680 a 619 594 61 G14 628 624 1316 554 a 245 29 569 281 3403 
— 2 2 619 548 13 “215 «623 5761866 BBA 79° 260 30 569 260 3410 
aa a ne 619 502 —34 816 623 528 1415 454 164 276 1 570 238 3389 
ie tae ~ 619 a 81 317 623 480 1465 554 sad 291 2 569 217 3365 
- oa - 619 : 1 198 $18 623 432 1515 554 tee os 60OUS)CkeD 186 Beas 
“a: ee 619 865 175 | 19 623 384 1564 554 0 322 4 569 173 8891 
3 448 619 320 223 & 20 623 336 1614 554 105 387 5 569 «151 3298 
613 260 494 618 274 271 -~ 21 622 288 1664 553 9 353, 6 656 
, 568 129 3275 
= ad 640 «617: 9280 819 8 22 «G21 2401715 BR 7% 3698 7 567 108 pt 
a q 686 616 «183.867 23 «6620192 1766 = 51 60 3862 8 566 86 3938 
a 30 63215187: 41 IQA i816 65580, #6 RS M9 565 64 3205 
= " 678 = 613 91 465 © 25 617 96 1868 548 31 6419 «10 563 42 3180 
ae 4 74 612 46 6513 $26 616 48 1918 547 16 436 44 ®#4«3562 &£«%21 38147 
o08 0 769 # 612 0 662 £27 616 O 1968 6465 0 453 12 561 O 8138 
604 ——~ 46 815 611 — 47 608 & 28 616 — 50 2018 544 — 15 469 13 559 22 93194 
90 4862 609 94 «657 29 = («G4 99 2069 642 310 4870 44 Bb 44 8085 
602 «1384 «86908 «20607-04207 3O 612 149 2121 640 | a, et 67 8060 


4% 


186 


187 
188 
189 
190 
191 
192 
193 
194 
195 
196 


197 
198 
199 
200 
201 
202 
203 
204 
205 
206 


207 
208 
209 
210 
211 
212 
213 
214 
215 
216 


217 
218 
219 
220 
221 
222 
223 
224 
225 
226 


227 
228 
229 
230 
231 
232 
233 
234 
235 
236 


237 
238 
239 
240 
241 
242 
243 
244 
245 
246 


Day of 
Solar year, 


Lat. 33°—-480" 


Eqn. of time 
in seconds. 


©@’s ‘Trop. Long. 
in seconds. 


—-179 
224 
269 
314 
358 
403 
448 
493 
538 
582 


627 
672 
717 
762 
806 
851 
896 
941 
986 
1030 


1075 
1120 
1165 
1210 
1254 
1299 
1344 
1394 
1445 
1495 


1546 
1596 
1646 
1697 
1747 
178 
1848 
1898 
1949 
1999 


2050 
2100 
2150 
2201 
2251 
2302 
232 
2402 
2453 
2503 


2554 
2604 
2654 
2705 
2755 
2806 
2856 
289-4 
2932 
2970 


Long. 
2 ot. 
fag 24 
obs ~ a 
= Ot ae 
@20 2% 
epic hae. oS 
ae oo ie 
A.D. 
1840— 
1920 
— 955 +605 
1003 602 
1041 609 
1091 606 
1146 593 
1194 590 
1243 586 
1296 583 
1351 579 
1405 575 
1460 571 
1514 567 
1568 563 
1624 558 
1679 553 
1734 549 
1789 544 
1845 538 
1901 533 
1956 528 
2011 524 
2067 518 
2123 512 
2180 506 
2236 500 
2294 493 
2348 487 
2405 480 
2463 473 
2520 466 
2578 459 
2635 452 
2693 444. 
2751 437 
2809 429 
2868 421 


2926 413 
2972 405 
3018 397 


3064 389 
311 380 
SLB 372 
3204. 363 
3250 Sd4 
3297 345 
384-4 336 
3391 327 
3439 317 
3486 308 
3533 299 
3580 290 
3628 280 
3676 270 
3723 261 
i ho 246 
3821 23% 
3884 219 
3931 20: 
3979 192 
4026 1s: 


©’s Trop. Long. 
in seconds. 
Total Corrn. 


— 189 
236 
283 
330 
378 
425 
472 
519 
566 
614 


661 
708 
755 
802 
850 
897 
944 
991 
1038 
1086 


1133 
1180 
1227 
1274 
1322 
1369 
1416 
1468 
1520 
1572 


1624 
1676 
eT 
1780 
1832 
1884 
1936 
1988 
2040 
2092 


2144 
2196 
2248 
2300 
9352 
2404 
2456 
2508 
2560 
2612 


2664 
2716 
2768 
2820 
2872 
2924 
2976 
3015 
3053 
3002 


Lat. 34°—228" 


Long. 


in seconds. 
Srinagar. 


2791 
2838 
2884 
2931 


2979 
3025 
3073 
312] 
3169 
3216 
3264 
3313 
3360 
3408 


38456 
3505 
3553 
3601 
3653 
3701 
3766 
38814 
3863 
391] 


Tamil, Aippasi ; Malayalam, 'Vulam ; Bengal, Kartika. 


Jamil, Kartigai ; 


; Bengal, Margasira, 


Malayalam, Vrischikam 


TABLE XIII. 


Sunrise from 33° to 35° N. Latitude; also for BOMBAY and CALCUTTA. 
Lat. 22°5° +3020” 


Days of solar 
months 


~ 
OV OAOOF WN 


— 
we 


— i pe 
OUR oO 


= 
AD 


18 


Lat. 35°—1592" 


Eqn. of time 
in. seconds. 


©’s Trop. Long. 
in seconds. 


Long. 
a oj Sf 
pes ° =) 
en. 2s 
ie a 
°.8 og 
cal A 
A.D. 

1840—- 

1920 


—198 —2173 +4538 


248 


2902 
2057 
301] 
3066 
3120 
3159 
3199 
3238 


2225. 536 
2268 533 


2310 530 
2383 527 
2435 524 
2489 §21 
2546 518 
2605 615 
2663 511 
2729 507 
2780 503 
2838 499 
2898 494 
2957 490 
3017 486 
3075 481 
3135 476 
3195 471 
3254 466 
3313 462 
3373 457 
3433 451 
3494 446 
3554 440 
3616 434 
8678 443 
3739 437 
3801 430 
3862 423 
8924 416 
3975 409 
4047 402 
4109 395 
4171 388 
4734 881 
4296 374 
4343 366 
4391 358 
4428 350 
4487 342 
4534 334 
4583 326 
4631 317 


4680 309 
4728 301 


4777 293 
4826 284 
4875 215 
4923 266 
4972 257 
5021 246 
5071 239 
5119 230 
5172 220 
a22) 211 
5287 203 
5337 194 
5887 384 


5436 174 


@’s Trop. Long. 
in seconds. 


Long. 


in seconds. 


Total Corrn. 
Oo Bombay. 


Lat. 19°-—692" 


November. 


December, 


Eng. date. 


Eqn. of time 
in seconds. 


+552 
551 
548 
545 
542 
538 
535 
532 
529 
525 


521 
517 
513 
508 
503 
499 
494 
489 
484 
479 


475 
469 
463 
458 
452 
450 
448 
445 
440 
433 


426 
419 
412 
405 
397 
389 
382 
374 
366 
358 


350 
341 
333 
324 
316 
307 
299 
290 
281 
272 


263 
254 
245 
236 
226 
216 
205 
196 
186 
176 


— 7. 
T ~-* 
hs 


©’s Trop. Long. 
in seconds. 
Total Corrn. 


Long. 


in seconds. 
Calcutta. — 


> 
=) 


— :1849— 


— 89 
112 
134 
156 
179 
201 
224 
246 
268 
291 


313 
336 
358 
380 
403 
425 
448 
455 
492 
515 


537 
560 
582 
604 
627 
649 
672 
704 
735 
767 


800 
831 
863 
895 
927 
959 
991 
1023 
1055 
1087 


1119 
1151 
1183 
1215 
1247 
1279 
1311 
1343 
1374 
1407 


1439 
1470 
1502 
1534 
1567 
1598 
1630 
1660 
1691 
1721 


1920 
+3035 
3011 
2986 
2961 
2935 
2919 
2883 
2848 
2814 
2778 


2741 

2696 
2870 
2633 
2596 
2560 
2523 
24.86 


Solar year. 


AGsTSsBS SRRASLSSES SRESTESES 


Lat. 33° —480" 


Eqn. of time 
in seconds. 


©’s Trop. Long. 
in seconds. 


Long. 


Total Corrn, 
Jehlum. 


in seconds. 


4172 —3008 —4074 


162 
152 
142 
132 
122 
112 
102 

92 

82 


72 
62 
51 
41 
31 
21 
1h 
19 
29 
39 


49 
59 
70 
80 
91 
92 
93 
98 
103 


109 
115 
120 
126 
132 
137 
145 
149 
154 
160 


166 
171 
177 
183 
188 
104 
200 
205 
211 
216 


222 
228 
235 
239 
245 
250 
276 
262 
267 
269 


3046 
3084 
3121 
3159 
3197 
3235 
3273 
3311 
3349 


3387 
3425 
3463 
3501 
3539 
3577 
3615 
3653 
3691 
3728 


3766 
3804 
3842 
3880 
3918 
3956 
3994 
4032 
4029 


4026 
4022 
4019 
4016 
4013 
4010 
4006 
4003 
4000 
3997 


3994 
3990 
3987 
3984 
3981 
3978 
3u74 
8971 
39608 
3965 


3962 
3958 
S5UAH 
S952 
3049 
3046 
BO42 
4934 
3036 
3856 


4122 
4170 
4218 
4266 
4314 
4362 
4410 
4417 
4424 


4430 
4437 
4445 
4452 
4459 
4465 
4472 
4499 
4506 
4513 


4519 
4526 
4534 
4541 
4549 
4546 
4544 
4546 
4548 


4551 
4553 
4555 
4558 
4561 
4563 
4565 
4568 
4570 
4526 


4481 
4436 
4392 
4347 
4302 
4258 
4213 
4168 
4124 
4078 


4034 
8990 
8944 
3900 
3866 
3810 
3766 
3722 
3676 
3628 


Lat. 34°— 228" 
Long. 
ob 
wr, ¢ ... oa 
fg ad fds ¢ 
the § ae O°: | tH 
o% oS Lhe ° 
we 6S hCUS 
ga 2G 2AN & 
gil 
A.D 
1840—- 
1920 
4173 —3131 —3960 
163 3169 4009 
153 3208 4057 
143 3247 4106 5 
133 3286 «4155 4 
123 3324 4204 3 
113. 3363 4252 » 
103 3402 4301 ~ 
93 3440 4307 & 
83 3479 4313 § 
XQ 
73 3518 4319 -- 
63 3557 4825 5 
52 3595 4332 E 
42 3634 4338 4 
32 3673 4344 - 
g2 3711 #4350 § 
12 3750 4356 & 
— 20 3789 4384 © 
30 3828 4390 & 
40 3866 4396 & 
50 3905 4402 4 
60 3944 4408 2 
71 «3982 «64415 g 
Si. 401 4421 “ 
92 4060 4428 = 
93 4099 4425 § 
94 4137 4422 % 
97 4176 4421 
102 4172 4422 
108 4168 4424 
114. 4164 4426 
lig 4160 4427 
125 4156 4429 
1381 4152 4481 | 
136 4148 4432 8 
142 4144 4434 
148 4140 4436 & 
163 4136 «64437 YT 
159 4132 «4391 S$ 
165 4128 43845 * 
170 44124 4298 — 
176 4120 4252 & 
1s2 4116 4201 & 
187 4112 4160 2# 
193 4108 4114 & 
199 4104 4068 < 
204 4100 4021 8 
210 4096 3975 & 
216 4092 3929 
~ 
221 4088 3682 "* 
227 4084 3837 = 
233 4080 3791 = 
238 4076 3744 — 
914 4072 3698 ‘= 
949 4068 3651 § 
264 4064 3604 
259 4060 9557 
264 4056 3611 
266 4004 3461 


Py 


TABLE XIII. 
Sunrise from 33° to 35° N. Latitude; also for BOMBAY and CALCUTTA. 
Lat. 35° —1592" 


months. 


— 
CODNAADTK SD = 


Eqn. of time 
in seconds. 


©’s ‘Trop. Long. 
in seconds, 


—$278 
3317 
3357 
3396 
3436 
3475 
3515 
8554: 
3594 
3633 


3673 
8712 
3752 
3791 
3831 
3870 
3910 
3949 
3989 
4028 


4068 
4107 
4147 
4186 
4225 
4265 
4304 
4344 
4339 


4334 
4330 
4325 
4320 
4315 
4310 
4306 
4301 
4296 
429] 


4286 
4282 
4277 
4272 
4267 
4262 
4258 
4253 
4248 
4242 


4238 
4234 

4229 
4224 
4219 
4214 

4210 
4205 
4200 
4146 


Long. 


Kabul. 


Total Corrn. 
in seconds. 


4964 
4917 


Lat. 19°—692"” 


Eqn. of time 
in seconds. 


©’s Trop, Long. 
in seconds, 


—1360 
1388 
1416 
1444 
1472 
1500 
1528 
1556 
1584 
1612 


1640 
1668 
1696 
1724 
1752 
1780 
1808 
1836 
1864 
1892 


1920 
1948 
1976 
2004 
2032 
2060 
2088 
2116 
2123 


2130 
2137 
2144 
2151 
2159 
2166 
2173 
2180 
2187 
2194 


2201 
2208 
2215 
2222 
2230 
2237 
2244 
9251 
2258 
2265 


2272 
2279 
22386 
2294 
2301 
2308 
2315 
2829 
2328 
2301 


Long. 


7 


Total Corrn. 
in seconas. 


Bombay. 


A.D. 


1840— 


1920 


— 2448 
2486 
2524 
2562 
2600 
2638 
2676 
2714 
2751 
2754 


2765 
2782 
2799 
2817 
2834 
2851 
2868 
2891 
2908 
2925 


2941 
2958 
2975 
2992 
3010 
3027 
3044 
3062 
3066 


3079 
3093 
3107 
3120 
3135 
3149 
3172 
3176 
3189 
3168 


3149 
3129 
3108 
3088 
3069 
3048 
3028 
3009 
2988 
2968 


2949 
2928 
2908 
2888 
2568 
2848 
23825 
2808 
2785 
2764 


December 


January 


February 


Eng. date. 


== 
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Lat, 22°5° +3020” 
Long. 
oe Sa 
ES 32 523 
ea 2 2-23 
tH Oo me Vo = 
oY ° = > ae 3} 
a = & 8 Ram 
ae - < ° a ,§ 
el oom Ged arn bd 
© 
A.D 
1840— 
1920 
+166 —1741 4850 
156 1762 809 
146 1793 769 
135 1823 728 
125 1853 688 
115 1883 648 
105 1914 607 
95 1944 567 
85 1974 553 
75 2004 538 
65 2034 525 
55 2065 508 
44 2095 492 
o4 2125 478 
24 2155 463 
14 2185 448 
2 2216 431 
—1l 2246 414 
31.6 amb 399 
32 2306 883 
42 2336 368 
52 ©2367 353 
63 2397 337 
73 2427 323 
84 2457 307 
94 2487 292 
100 2518 28. 
102-2548 274 
107 2552 265 
134 8693557 253 
120 2561 243 
127) )=—_- 2567 231 
1330 2572 22 
140 2576 210 
146 2581 199 
152 2586 1838 
159 D591 176 
165 2595 166 
171 2600 190 
178 2605 212 
184 2610 240 
190 §%615 DART 
997 2620 291 
204 2624 316 
210 2629 352 
216 2634 368 
292 2639 304 
229 2644 $19 
236 2648 444 
949 2693 170 
245 2607 196 
255 2602 521 
961 2666 547 
26 670 579 
274 Y679 598 
S80 2050 624 
YOURS yy 
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TABLE XIil. 
Sunrise from 33° to 35° N. Latitude; also for BOMBAY and CALCUTTA. 4 
Lat. 33°—480" Lat. 34°—228"’ Lat. 35°—1592" Lat. 19°—692" Lat. 22°5° +3020" 
Long. Long. Long. Long. Long, 
: so of bh Lo F bp . 
4 o. 2. > o , ee ees H Oo , =i se Oi», os ee @ © oc £ aan 
a ga oa Ae 8 a on w 8 A 2 a Aon Ae on wn w 43 sc ES 
3 ao Sd foe fs AGEES ge 3g 4g Ete Se Agha 4g de 72 33 
mPoi«S 63 O88 wo BSOSH us +S BS O88 BS 280988 F us 5 “Se 
un SS S38 (85 “86 @eoce 3 8. See cee oe ofS oe ; 7s £8 Sem 
As g 2 G52 g§a'o «* a2 Sane mS A= a? sty a, a? S26 Ky ao Ap oe | 
a o as fA” Be al CAP "ge af Bf gS 2h S20 gi ge ef aoe 
AD. A.D _ AD. A.D. AD. 
1840-- 1840— 1840— 1840— 1840— 
1920 1920 1920 1920 1920 


_—265 —4092 —4865 —308 —2275 —2741. 12 -299 —2628 +733 
267 4037 4812 311 2263 2717 13 302 2596 762 
269 3983 4760 314 2221 2693 14 805 2564 791 
971 3929 4708 317 2194 2669 18 308 2532 820 

3875 4656 3820 2168 2646 16 310 2500 850 

275 3821 4604 323 2141 2622 »17 313 2468 879 

217 3766 4552 326 2114 2598 3 18 316 24386 908 

279 3712 4499 329 2088 2575 & 19 319 2404 937 

981 3658 4447 332 2061 2551 6 20 322 2372 966 

283 3604 4395 3835 2034 2527" 24 325 2340 995 


3806 —271 —3835 —3580 —268 —3952 —3411 
307 273 «=63785 =. 8532 270 3900 3361 
308 275 37356 3483 272 3848 8633311 
309 277 «3684 3435 274 3797 = 4261 
310 280 3634 8388 277 «338745 33212 
311 282 3584 3339 279 3693 3162 
312 284 3533 3291 281 3641 3113 & 
313 286 3483 ©3243 283 3589 3063 
314 288 3433 3194 285 3537 3013 
315 290 3382 3146 287 3485 2963 


halguna 
—y 
OO On Od rH Wb 
bt 
~_Q 
Cw 


285 3550 4313 338 2008 2482 22 328 2308 1049 
287 3495 4231 341 1981 2439 23 331 2276 1102 
289 3441 4149 344 1954 2396 24 334 2244 1166 
291 3887 4067 347 1927 2351 25 387 2212 1210 
293 3333 3985 350 1901 2308 26 340 2180 1264 

3279 39038 353 1874 2263 27 342 2148 1318 
297 3224 3821 3856 1847 2218 28 845 2116 1872. 
299 3170 8739 359 1821 2173 348 2084 1426 

801 3116 3657 3862 1794 2104 851 2052 1479 
303 3062 3575 365 1767 2057 853 2020 =:1534 


316 293 3332 3070 289 3433 2883 
317 295 3282 2993 291 3382 2804 
318 297 3231 2915 293 33380) 8=.2724 
319 299 3181 2838 295 3278 2645 
320 301 3131 2761 297 3226 2585 
321 303 3080 =. 2684 299 3174 9 =—2485 
322 306 3030 2608 301 3122 2406 
323 308 2980 2530 303 3070 2326 
324 310 2929 2453 305 3019 2247 
325 312 2879 2376 307 2967 2167 


ee ee 


Malayalam, Kumbam ; Bengal, 
& CmONOTF WHF 
Le] 
iJ=) 
Or 


1 

2 

3 

326 314 2829. 2299 309 2915 2087 21 305 3008 3493 368 1741 2010 4 356 1988 
327 316 2779 2222 311 2863 2008 «a 22 307 2953 = 3411 371 1714 1963 5 359 1956 
328 818 2728 2144 $13 2811 1928 23 309 2899 3329 374 1687 1916 6 361 1924: 
329 320 2678 2067 315 2759 1849 ~ 24 311 2845 3247 377 1660 1869 7 864 1892 
330 322 2628 1990 3817 2707 1769 25 313 2791 3165 380 1634 1822 8 366 1860 
331 824 2577 1913 319 2655 1689. 26 315 2737 3083 383 1607 1775 9 369 1828 
332 326 2527 1836 321 2604 1610 27 317 =. 2683 33001 385 1580 1727 10 371 1796 
333 328 2477 1758 323 2552 =—-1530 28 319 2628 2919 387 1554 1679 11 373-1764. 
332 330 §=62426 = 1681 325 2500 1451 29 321 2574 2837 389 1527 1631 12 375 =1732 


323 2520 2755 891 1500 1583 13 377 1700 
323. 2486 2671 391 1450 1534.4 14 377-1643 
323 2352 2587 392 1400 1484 2 415 378 1587 
324 2968 2504 392 1350 14849 16 378 1530 
324 2184 2420 393 1300 1385 417 330 1473 
2100 2336 393 1250 1335 18 380 1416 
325 2016 2253 394 1200 1286 19 381 1360 
825 1932 2169 394 1150 1236 30 Bl «1303 
325 1848 208 895 1100 1187 24 382 1246 
326 1764 2002 395 1050 1137 22 38% 1190 


335 232 2376 1604 327 2448 1371 
336 832 2297 1525 327 2366 1289 
337 832 2218 1446 327 2285 1208 
338 $33 2188 1367 $98 -- 2208 1197 
339 333 2059 1288 #398 #«+%2122 1046 & 
340 333 1980 1209 328 2040 964 4 
341 334. 190) 1131 329 1958 883 
342 334 1822 1052 329 1877 #9802 
343 334 1742 972 829 1795 720 
344 335 1663 894 330 1714 #640 


OCOVoNOorrwnde 
oe 
bo 
= 


— 


345 335 =-15 84 815 330 1632 558 
346 335 = 1505 736 330 8 §=1550 476 


11 326 1680 1918 396 1000 1088 23 383) = «1133 
12 326 1596 1834 396 950 1038 24 383 1076 
347 336 ©1426 658 331 1469 396 13 327 1512 1751 397 900 989 25 384 1020 
348 336 = 1346 578 331 1387 314 14 327 1423 1667 397 350 939 26 384 963 
349 336 ©1267 499 331 1306 233 S15 327 «61344 861583 398 800 890 27 385 907 


eenam ; Bengal, C 


350 3387 1188 «9421 332 1224 152 +516 328 1260 1600 3898 750 840 38 $85 850 
351 337 1109 342) 3321142 70 §$ 17 328 1176 1416 399 700 791 29 886 1793 
352 337 1030 =263 = 3321061 ll S$ 18 328 1092 1332 399 650 741 30 386 = 737 
353 $38 86 950—s«d184 2 8838-979 «++ 92 «S19 8829 «621008 «1249 «= 400 Ss 600-s—‘«CérB9tséBA 387 =. 679 
354 338871105 8338 898 = 178 «S20 «829 2k 1165 «= 400s «550 Ga 1 887 = 624 
355 338 = 792 26 833 816 69255 =. 210 = 8829 B40s«d1081=Ssi 401500 —SsCB 9 

356 339-713 + 52 «860834734 886 «2200S 8380s 756=—S «99H )=S ss O—C(‘é‘éKHSOD B43 388 rt 
357 339 634.1381 834 65B 417s © 2BssBBOs—sCiéwST7QesCéACC“(‘ié‘éaKODSCCOD:Cié GQ 389 = 454 


359 +4340 #4475 «289 3385 490 579 “25 331 504 747 403 300 a 
360 340 396 368 335 408 661 % 26 331 420 663 408 250 345 4 
361 340 317 4470 B38H_C ‘ts 3826—Ci74B"es—CiS Ts BBC (a 833G—C*TD «404 «= (200s 

362 841 238 «= 525 336 45 823 «4 28) = 88252 Ss 49G =S 40k Sid 9 391 171 
363 341 158 605 3836 163 905 29 332 168 412 405 100 19% +40 #9392 °@«©1414 
364 341 79 684 «386 82 986 30 —- 332 8t 328 405 50 147 44 392 57 
365 342 0 762 337 0 1067 31-333 0 245 405 0 97 12 392 0 


2 
a 
358 339 554 201 838471 499 240830 88)Ss«880—s—«d02—s—«‘iHOCsé hak 5 389-397 
6 
7 
8 


_* . 
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TABLE XIII—A. 
Latitudes and Longitudes of Chief places in British India and the Feudatory States. 
(Longitudes are expressed by the difference in Seconds of time as compared with Ujjain.) 


Latitude Latitude 


-_ in ees ,, lime a in _ Time 
S District. Town. & decknais difference ‘&,S District. Town. &decenale. difference 
a pe in BA of in 

adegree, Seconds. | adegree. Seconds. 
BRITISH TERRITORY. Bombay Province—(ontinwcd). 
Aden Province. 37 Nasik ia Nasik 20°0 — 480 
1 Aden eT, Aden 12:7 —7348 38 see Mahal ... — 22-7 — 520 
39 Poona ie oona 185 — 464 
Ajmere—Merwara Province. 40 Sholapur Sholapur 177 4 28 
2 Ajmere ois Ajmere 265 — 280 Pandharpur 177 — 84 
Nazirabad 263 — 256 Barsi 18:2 — 24 
3 Merwara “at Beawar 260 — 352 41 Satara Satara 177 — 428 
(Nayanagar) 42 Surat Surat 12:2 — 708 
Baluchistan Province. 43 Thana 7 uguane 190 — 70 
4 Quetta—Peshin Quetta 302 —2104 Burma Province. 
44 Akyab Akyab 202 44119 
Bengal Province. 45 Amherst Moulmein 165 45244 
5 Balasore Balasore 215 = =+42676 46 Bassein Bassein 16°7 44-4556 
6 Bankura... Bankura 232 +2708 47 Henzada Henzada 17-7 44782 
7 Bhagalpur Bhagalpur 252 42692 48 Mandalay Mandalay 22-0 44876 
8 Burdwan ‘Burdwan 23°2 +2896 49 Prome Prome 188 +4664 
Howrah 22:5 +3016 50 Rangoon Rangoon 167 +4896 
9 Champaram ... Bettiah 26°5 +2092 51 ‘Tavoy a Tavoy 141 +5380 
10 Cuttack ~~ Cuttack 20% +2420 tral P . 
11 Darbhanga ... Darbhanga 26-2 42428 Central Provinces. 
12 Gaya vie Gaya 245 = 2216 52 Jubbalpore Jubbalpore 23:2 +1000 
18 Hooghly Ae ee | a — ce 
Serampore 22-7 +3016 54 Nimar Burhanpur 213 + 108 
14 Midnapore ... Midnapore 225 +2768 55 Raipur Raipur Z1-2 +1408 
16 Monghyr avs Mongbyr 25°3 =42564 56 Saugor Saugor 238 + 712 
16 Murshidabad . Berhampore 24:0 +2996 : 
itossRerper . Hajimir 25-7 42260 Eastern Bengal * Assam pita i 
Muzaffarpur 26:0 +2308 57 Chittagong pe cag 23-3 43852 
18 Nadia was Kyishnagay 23-5 +3056 58 Decc iseigc ae : 23°7 3508 
Santipur 23-2 +3040 a, aepoes me aa 
Calcutta ’ pe eras ga _ 
19 T went y-fo Cossipur-Chitpur 60 Pabna Sirajgan] 245 = +3352 
P Seamaue Ganien Reach 22°5 +3020 61 Rajshahi Rampur-Bolia 24-3 4.3076 
cunwerg ai ina Madras Province. 
"sien 27 aged 62 Bellary “Adoni 157 + 960 
lar 15/4 + 256 
Bhatpara 23:0 +3032 ; : sccm atk 
2 Paina Patna 257 352 63 Chingleput Conjeeverai 128 + M0 
Bihar 252 +2336 a an gag nt sc rite: 3 
ae Ox. 65 Ganjam Berhampore 193 +2164 
Dinapore 27 +2224 et C 17-0 
91 Puri Puri 19°8 42408 66 Godaveri ocanada A +1548 
22 Ranchi st Ranchi 233 +2292 Rajahmundry 170 +1436 
23 Saran Chapra 258 +2148 67 Kistna Bezwada 165 +1160 
24 Shahabad ed Sasaram 25°0 +1976 Wires a! ee 
Arrah 255 +2182 68 Guntur Guntur igs 8 4-119% 
Berar Province. 69 Kurnool Kurnool 158 «+ 548 
25 Akola Akola 207 + 300 70 Madras Madras 130 +1072 
26 Amraoti Amraoti 210 + 480 71 Madura __,, Madura 10-0 + 560 
27 Eljichpur Ellichpur 212 + 424 es rior oe + 376 
ir i 5 
Bombay Province, 72 Malabar Calicut 11-2 - "6 
28 Ahmadabad ... Ahmadabad 93°0 — 768 — 11:8 — 100 
29 Ahmadnagar ..:; Ahmadnagar 190 — 208 alghat 108 + 208 
30 epee” Belgnan 160 — 304 | / Tellicherry 117 — 7 
$1 Bijapur Bijapur 168 -- 16 | 73 Nelloré Nellore 145 41008 
82 Hombay Bombay 190 — 692 74 North Arcot ... Gudiyattam 130 + 744 
23 Broach Broach 21:7 — 672 Vellore 12°99 + 808 
84 Dbarwar Hubli 163 — 162 75 Salem si Salem 117 + 572 
Dharwar 165 — 184 | 76 South Arcot ... Cuddalore 119 —& 956 
Gadag 15 — 36 | 77 South Canara . Mangalore 128 — 224 
35 Kaira agi Na liad 22:7 =~ 700 | 78 Tanjore Kumbakonam ii0 «6+ 860 
86 Khandesh .... Dbulia 210 — 20 | ) Negapatam 107 + 976 
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TABLE XIII—A. 
Latitudes and Longitudes of Chief places in British India and the Feudatory States. 


(Longitudes are expressed by the difference in Seconds of time as compared with Ujjain.) 


Latitude 


; Time = $ degrees i 
= d . : nang 
As District. Town. & decimals ek aS District. Town. & ae — 
he o 
SA A deavas. Seconds. R a degive. Seconds 
Madras Province—(continwed), Bombay Native States— (continued). 
Tanjore—contd ... Tanjore. 10°7 + 804 112 Kathiawar—contd. Junagarah 2i5 —1244 — 
Se Maehargali 107 + 880 Navanagar 224 —1324 
Mayavaram 111 +4 928 ‘Porabandar 21°6 —1436 
79 Tinnevelly ... Palamcctiah 87 + 472 Rajkot 323 — 
Rajapalaiyam 95 + 424 Wadhwan 226 — 972 
Srivilliputtur 95 + 440 113 Kolhapur... Kolhapur 166 — 364 
‘Tinnevelly 87 + 456 
Tiruchendur 85 + 560 Central India Agency. 
ian oo. 88 + 568 114 Rewah ..  Rewah 245 +1324 
ei chi ; ‘richinopoly, } 10°8 + 700 115 Bhopal one Bhopal 2372 + 392 
Bb Teichinopery --' {°_ Gelzangam - 116 Datia “ Datia 25°6 + 644 
81 Vizagapatam. Vizagapatam 17-7 +1804 117 Gwalior... Lashkar 262 + 572 
Vizianagaram 182 +1832 Ujjain 231 + O 
; ' 118 Indore a Indoxe 227 + 28 
North West Frontier Province, 119 Iaora As laora 93-6 — 166 
82 Dera Ismail 2 ba ; 120 Mandasar in : 
ae _ Deva Ismail Khan 31:8 —1168 + serene Mandasar 241 —- 168 
83 Kohat ex Kohat 33°6 = —1044 121 Ratlam sh Ratlam 233 — 176 
84 Peshawar... Peshawar 340 =—008 
Hyderabad State. 
Punjab Province. Auman 
3 gabad 
85 Amritsar sa Arnritsar 317 — 216 122 Aurangabad ... { Jalna . 198 = — 108 
86 Delhi ac Delhi 237 + 352 123 Gulbarga _... Gulbarga 173) + 256 
87 DeraGhazi Khan Dera Ghazi Khan 300 —1200 124 Hyderabad ... Hyderabad 173 + 640 
88 Ferozepore ... Ferozepore 31:0 — 280 125 Kaichur ny Raichur 162 + 376 
89 Gurdaspur... Batala 306 — 140 
90 Gujranwala ... Gujranwala 32°2 — 384 : . 
91 Gurgaon “a Rewari 282 + 204 Kashmir State. 
92 Hissar = Bhiwani 288 + 84 126 Jammu aw Jammu 827 — 208 
93 Jhang ..  Jhang-Maghiana 313. — 828 127 Kashmir __.. Srinagar 34:8 = — 228 
Karnal 29°7 
v6 Barnal Panipat 29-4} eae Madras Native States. 
95 Jullundur,,.. Jullundur 313 — 48 128 Cochin , 
9€ Lahore... Lahore 316 — 348 0 ae 
; sll — 316 = ; : 
Kasur 129 Pudukkottai ... Pudukkottai 103. + 728 
97 Luuhiana .... Ludhiana 310 + 20 130 Travancore ... Alleppey 95 + 199% 
98 Mulian cat Multan 30°2 =—1024 Na: al : 
s : ; ams gercoi 81 + 400 
99 Rawalpandi ... Rawalpandi 33°6 = — 640 Trivandram &5 + 280 
100 Rohtak oa Rohtak 28°9 + 192 
101 Sialkot te Sialkot 3255 — 300 Mysore State. 
Sindh Province. ae aes Hengelre 130 +4 432 
‘ ed : 2 Kolar cts Kolar 13-1 + 5A 
102 Hyderabad .., Hyderabad 25:3 =—1768 13: “ 
103 Karachi |, Karachi 13 ge oe ae ve 123 
104 Sukxur ine elag a <r Punjab Native States. 
— 134 Malay Kotla ... Malar Kotla 305 + 48 
United Provinces of Agra and Oudh. 135 Patiala te Patiala 303 + 164 
105 Harodi ‘fe Shahabad 27°7 1000 | | 
106 Sitapur ie Sita pur 27:6 Here Rajputana Agency. 
| 186 Alwar ia Alwar 27°6 196 
NATIVE STATES. | 187 Bharatpur ,., Bharatpur 27°2 7 412 
Baroda State. 138 Bikaner sa Bikaner 280 — 596 
107 Baroda ute Baroda 22°3 139 Jaipur - Sikar 27-6 =— 156 
Awe ‘ — 608 Jai 26° F 
108 Kadi ss Patan 93° : X : alpur 69 + 12 
(Anhilwad) ae a oe Karauli 265 + 300 
199 Navasan ai Navasan 210 — 684 sone ae baie rns 21 
i er wee Jodhpur 263 — 664 
; Mewar 0 
= Bombay Native States. | Udaipur . pes Udaipur 24-6 — 500 
L Ja mt y Ve - r | mn ° 
er bce ‘e grey pete gee | 144 Tonk ont Tonk 41 4) 8 
112 Kathiawe ye 3 ss D1. Bas : 
nd ea a ae —- £60 United Provinces Native States. 


—1240 145 Rampur 3 Rampur 288 + 780 
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TABLE XIV. 

Jupiter's Cycle of 60 years—Northern System, showing suppressed years. A.D. 280 to A.D. 2000. 
Vijaya .. 280 339 398 4258 517 576 636 O 695 754 814 873 932 992 1051 1110 
Jaya Jue eee, 89 - bo 8 37 287 1-68 85 .-94 - 7 3 93 52 11 
Manmatha ... 82 41 400 60 19: 76 38 Se 0997 2:38" ene Se 94 58 12 
Durmukha _... See 48). O01 si @® 79 39 Ss 98 ‘67 17 4% 8 He 54 18 
Hemalamba ... 84 43 02 62 21 80 40 © 09 6 i:.87 95 55 14 
Vilamban =... & 44 03 #63 22 81 41 5 700 59 19 7 37 96 56 it 
Vikarin ee oe ee ee ee eS, Gol 6) @o.. ae. 3 97 57 16 
Sarvari a ee 06 8 5 OE BB he F008 ¢ 6k gp a a ee 98 58 17 
Plava i 88 47 06 66 25 84 44 8 03 62 29 81 40 99 59 28 
Subhekrit ...° QF 48°° 07 #67 ##%% £4 45 9 0% 63 93 gg 41 1009 60 19 
Sobhana imi 99 49 08 68 27 86 46 10 05 64 - 83 49 Ol 61 20 
Krodhin Vi er ne ee” i . a a a) ce | 02 62 21 
Visvavasu... 92 51 10 70 29 88 48 12 07 66 25 85 44 03 63 22 
Parabhava ... 93 52 , Saeed 3; | 30 89 49 13 08 67 96 86 45 04 64 23 
Paveame Ou 88. 462-12 7 8 90 50 14 09 68 97 #7 46 05 65 24 
Kilaka ‘ee eS ee a, ne : ie Geely | a. WO 68 os oe a7 06 66 25 
Saumya ee ee ee ee ee | 07 67 26 
Sadharana ... 97 56 = s«d15 75 34 93 53 17 12 71 30 90 49 08 68 27 
Virodhakrit. ... 98: . BY 16° 7% # «35 94 og 18 13 S34 91 50 09 69 28 
Paridhavin... we. 66: 17 Ti I oF 54 19 14 73 32 92 51 10 70 29 
Pramadin . 3 00 59 18 78 37 96 55 20 15 74 33 93 52 1l 71 30 
Ananda ae a 60 19 79 38 97 56 21 16° «75 34 94 53 12 72 31 
ee ee ee > ee a re a, a ae | 13 73 32 
Anala Pe 03 62 21 81 40 99 58 23 18 a7 36 96 55 14 74 33 
Pingala a eee ee) 28 82. US Boo ee CRC‘ 78 C87 CO 15 15 34 
Reeyues 2. Gee 28 .. 42° 91.250 25 2% 79 88 oB. 57 16 76 35 
Selae’ ein eG tC CC Oe eC SC 21lC BQ DC‘ 17 77 36 
Raudra co ee ee.) a ee ee ey ee a i ee) 18 78 37 
Durmati 0 UO ee ee ae: ee eee | Ss ee Se | Ve 19 79 38 
ee ee ee ee ee oe: | | a) a ae he | eee | 20 ae 39 
Rudhirodgarin . 10 69 28 87 47 06 65 30 25 84 43 03 62 21 80 40 
ES ee) oe | a |) a | ee 22 81 41 
Krodhana oat ae 71 30 89 49 08 67 32 27 86 45 O5 64 23 82 42 
Kshaya ‘a a; ed 99 50 O09 68 33 a ee 24 83 43 
Prabhava aa 13 73 32 91 51 10 69 34 29 88 AT 07 66 25 84 44 
Vibhava owe - 88 92 88 - hh 7 36 30 8 «ag 08 67 26 85 45 
Sukla =~ oe Ce ee an ae | | ie 5 0 4 278 97 8A 46 
Pramoda __... mo 7° 94 58 i a a; i i i 28 87 47 
Prajapati... Se ee a ee eS | aS > i ) Ae || 29 88 48 
Angiras wd 18 78 37 96 56 15 74 39 34 93 52 11 71 30 8&9 49 
Srimukha ... ow 88 97 67 — os @2o tc 6 8 73 31 90 50 
Bhava a a a) oe ye | a 5 | 86 85 tiaa$C ‘i SCS 32 91 51 
Yuvan wit tae: G i. “So 82° % 2ar 22 87 = &% 140s 74 35 92 52 
Dhatri a eete Op 41 «B00 Ct wove. ‘as. 36 ‘o' "s 23° 3 34 93 53 
Isvara We ee ee) es ee es « 86 - tae ae 35 94 54 
Bahudhanya ... 24 84 43 02 62 21 80 45 39 99 58 17 77 36 95 55 
Pramathin .. 2 85 44 O08 63 22 8 46 640 800 59 += 18 78 37 96 56 
Saree «6 eee ee el Cli OC TCC Oc ie eC 38 97 57 
Vrisha J —e ow 46  ¢ & St “8 46 #412 OF 0 DB 8 39 98 58 
Chitrabhanu... 28 88 47 06 66 2 84 49 43 O38 62 Qi 81 40 re 99 59 
Subhanu [iii a fF 8 6  &S 60 « 8 8 HB 41 1100 60 
Tarana J er ee 49 § os ..9 7. Be 812. 46 —lUGlmUCKKAC(S BOOS US 42 ol 61 
Parthiva ee ee ee a ee 43 02 62 
Vyaya ot fee Be 81 19006ClC CS Cl KlC CEC 85 44 03 63 
Sarva jit a lL Ee ee 70 30 «#489 «66a 4808 T2868 45 04 64 
Sarvadharin... 34 94 563 #12 = «71 “S58: 86-49 4#+O8F 66 He= 46 05 Be 
{rodhi ion 5 95 54 13 72 32 91 56 50 10 69 28 88 47 U6 65 
ikea. eo Je aan 14 ta io. a al ll 7 29 «89 48 07 66 
Khara na 37 97 6 15 74 34 93 58 52 12 71 30 90 49 O8 7 
Nandana oi 38 one 57 16 75 55 o4 59 13 13 72 31 9] 5O 09 68 
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TABLE XIV. 


Jupiter's Cycle of 60 years—Northern System, showing suppressed years. A.D. 280 to A.D. 2000. 


0 Vijaya .. 4169 1229 1288 1347 14071466 1525 O 158 1644 1703 1763 1822 1881 1941 
jay 
1 Jaya = 1. hn oe 48 08 67 26 1 86 45 04 64 2h oe 
2 Manmath, .. T1 31  -S c9a0 gee 5 oe © 37 2 87 46 O86 6 24 33 =e 
% Tareckha |... 72 32 =o 50 10 ~~ 69 98 3 88 47 06 66 25 84 = 48 
4 Hemalamba ... 73 33 92 gi eit 70 29 4 89 48 OT? 26 8 = Ad 
&° View 74 34 93 a it > 7n 30 5 90 49 08 68 27 «= 86s 45 
6 Vikarin fen 15 35 94 53 4«(«18tié«*T?D’ 31 6 91 50 09 69 28 87 46 
T Sarvati = 7 36 95 i o 32 q 92 51 if? 7 29 88 47 
8 Plava be <2 96 BS rds 1.94 33 R 93 52 11 71 30 89s 4g 
9 Subhakrit  .., 78 «= 338 97 Bs “36° 1 34 9 94 53 12 aad 31 90 49 
40 Sobhana... 790~=—Ss«89 98 eo ee 35 10 95 54 13 72 32 «91 ~—Ss«BO 
“aun. 90 -4° bs - ee wee oe 11. 6 6 wuU.23 % sn 
42 Visvavasu... 81 41 1300 59 19 78 37 12 97 56 15 74 34 93 «#52 
13 Parabhava ... 82 42 Ol 60 20 79 38 13 98 57 16 15 35 94 58 
14 Plavanga... gs 43 - 02 - "Sahee  ee 39 14 99 58 1‘. 36 95 Be 
15 Kilaka _ 84. 44 93 e291 = al 40 15 1600 59 18 77 37 96 
16 Saumya ei 85 45 O4 63 = 22 82 41 16 = 69 19 78 38 97 §=-56 
17 Sadharana ... 86 46 05 a °i38 a 49 17 Cl 61 20 79 39 98-57 
18 Virodhakrit ... a ie eee | aes 43 18 02 62 21 80 40 99 
19 Pavidhavin ... 88 48 07 66 25 85 44 19 03 63 22 81 41 1900 69 
20 Pramadin... 89 = 49 08 67 26 86 45 20 O4 64 23 82 42 0l 60 
24 Ananda ae 90 50 09 os. oF .- ST 46 21 05 65 24 83 43 02 a 
22 Rakshasa... 91 i 10 69 28 88 47 22 06 66 95 84 44 03 A 
23 Anala — 02 SL- 2h Dee ee hee 23 7° «6f)06— 626 C85 
24 Pingala = 96. §2.. sa9 71 30 90 49 24 08 68 27 = 86 46 "OO ie 
25 Kalayukia .. 9 oS 18 © 92 -81 91 60 25 0: > 62 28 87 43500" 
26 Siddharthin .. 95 64 14 738 982 -92 ~ &t 26 7 -~ 99 ee 
27 Raudra an 96 55 15 1983 = 93 5S 27 11 71 30 rn 9 08 . 
28 Dumati_... 97 56 16 75 34 94 53 28 12 72 31 90 50 09 63 
29 Dundubhi_... 98 BY 17 1% 35 95 54 29 13 73 a) 51 10 
30 Rudhivodgarin. 99 58 18 "7 +36 -96 55 30 14 74 83 92. Melee Bo 
31 Raktaksha .,. 1200 59 19 a * 37. OS 56 31 15 15 12 
32 Krodhana ... O01 60 20 79°88 «+98 | 87 32 16 76 + a se 13 | 
33 Kshaya se 0261 21 80 39 99 58 33 17 77 36 95 55 14 73 | 
34 Prabhava |) 03 62 22 81 401500 59 34 18 #78 37 «496 © «©6866 ee 
35 Vibhava ma 04 63 23 S3° Suis 20 60 35 19 79 38 97 16 95 
36 Sukla Pe 05 64 24 83 42 02 61 36 20 17 ; 
37 Pramoda his 06 65 25 84 43 03 §2 37 21 = 4 a 18 4 
38 Prajapati a. 07 66 26 85 44 OL 63 38 99 82 41 1800 59 19 4 
39 Angiras Sus 08 67 27 86 45 05 64 39 93 83 42 01 60 20 I ) 
40 Srimukha ... 09 68 28 87 46 06 65 40 Q4 84 43 02 6l 21 4 . 
41 Bhava i 10 69 29 a | eed 66 2 
42 Yuvan Bes oe a oe ae eee cs . 8 44 08 62 22. I 
pe Es 45 04 63 23° ga 
43 Dhatri tii 12 71 31 90 49 09 68 43 27 86 46 05 64 24 } 
44 Isvaia ee re ee ae” a4 eS or ae 25 | 
45 Banuuchanya ... 14 73 33 92 51 11 70 45 29 88 48 07 86 26 4 
46 Pramathin ..,, 15 74 34 93 52 12 71 46 30 : 
a Viktama - a" us 35 94 53 13 72 a7 31 ae $0 HH 38 4 
isha ‘€ 6 4 9 54 14 
49 Chitrabhanu .., 18 77 36 96 55 ae ua 20 is = ss Fs oa a3 4 
50 Subhanu_.. 3. a 9% BB. ols 75 50 34 93 53 - a 31 ¥ 
51 Yarana 2. 20 79 8 
52 Parthiva ... 21 80 3 0 i 17 7 $3 36 rn 55 —_ 
= Mise vad - : 40 14400 59 18 78 53 37 96 56 = on SA ¢ 
Sarvaji “a 41 1-0 | | 
55 Sarvadharin .., 94 83 42, 02 61 Pe - rts ss a “A re x os 4 
56 Virodhin is 25 84 43 0 
57 Vikrita |. 9 BB i ae a Pane be 18 re 
44 04 63 22 82 57 41 1700 60 1 3 
ts Khara My 27 86 45 06 64 23 83 58 42 01 61 20 ti 2 4 
Nandana Bri 2 87 65 ‘ q 
1 7 46 Te . nh Gt 84. 59 43 02 62 21 80 40 . 99° 
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TABLE XVY.—Explanation. 


Correspondence of Hijra (Muhammadan) and A.D. Years, A.D. 622 to A.D. 2000. 
1. This table shows the A.D. year and month when each Hijra year begins. 


2. Hijra years are divided into cycles of 30 each. Hrom 622 A.D. to 2000 A.D. there are 48 such cycles, the first cycle 
ig an incomplete one of 29 years. The cycles are indicated by the figures between brackets. 


8. The actual date of the A.D. month marking the commencement of each Hijra year can be obtained from Table X by 
g 1, 2 or 3 days, according to the following rules, to the date of mean new-moon shown in that table. 


(a) Subject to the exceptions noted in Rule (¢) below, 2 days are to be added to the date of mean new-moon when the 
stion of day shown in Table X against the mean ne w-moon does not exceed the decimal figure printed in italic under each cycle in 
his table. When this figure is exceeded, add 3 days. 

" (6) The figure printed in italic may be called the ‘argument of the crescent’ and the quantity to be added to 
ie date of mean new-moon, whether 1, 2 or 3 days, may be called the ‘equation of the crescent’, In cycles (1) to (41), the 
ighest argument for an equation of 2 days is shown against the year in which that argument occurs. For instance, in the 30th 
cle, the maximum argument for an equation of 2 days is ‘86 which is entered against A.D, 1484, H. 889. ‘This entry means that in 
he 30th cycle, whenevex the fraction of day set against a new moon in Sable X, is ‘86 (as in Jannary 1484 A.D.) or less, 2 days are to 
ye added to the date of mean new moon in order to get the commencement of the corresponding Hijra year, Otherwise, that is, if the 
faction of day exceeds “86, 3 days should be added. ‘hus, taking 10 successive years of the 30th cycle, the dates of commencement 
f the corresponding Hijra years are ascertained as follows from this Table and ‘able X :— 


; AD. oe Day and fraction Hijra Commencement A.D. Month Day and fraction Hijra Comimencment 
year. onth. of day. year. of Hijra year. year. : of day. year. of Hijra year. 
3480 = March 11°39 885 13th March ' 1485 January 16°23 890 18th January 

81 February 28:76 886 2nd March 1486 January 5°60 891 7th January 
1482~—Ss February 18:13 887 20th February 1486 December 25°96 892 28th December 
1483 ~~ February 750 888 9th February 1487 December 15°33 893 17th December 

(1484 = January 27°86 889 29th January” 1488 December 3°70 894 5th December 

tke (c) From the 42nd to the 48th cycles (A.D. 1815—2000), the additions to be made to mean new moon dates in order to get the 


ommencement of Hijra years are 1 day and 2 days respectively, according as the limit shown in this teble is not, or is, exceeded. ‘hus 
nthe 42nd cycle, 1 day has to be added only when the fraction of day of mean new moon is ‘00, i.¢., in the year 1833, when new 
100n fell on May 19:00. ‘he corresponding Hijia year 1249, therefore, comimenced on 20th May 1833. In all other yeays of this cycle 
he number of days to be added to mean new moon in order to get the commencement of Hijra year is 2. Similarly in 1862, mean 


w-moon fel] on June 27-01 and the Hijra year 1279 commenced on 28th June. In A.D. 1978, the Hijra year will commence on 
> 1, because. new-moon will fall on Noy. 30-06, and °06, is the argument of the crescent for that cycle. 


4. The 2nd, 5th, Sth, 10th, 18th, 15th, 19th, 21st, 24th, 27th and 29th yeays in each cycle are leap yeazs according to the 
resent table, that is, they will be found to contain 355 days instead of 354. In certain countries, however, the 7th, 18th and 26th 
ears of each cycle are reckoned as leap years instead of the 8th, 19th and 27th. Under the former reckoning, the 8th, 19th and 27th 
eats following as they do, certain leap years, woulkl begin 1 day later than they do according to the present table. For the 
onvenience of reference, the 8th, 19th and 27th years of each cycle are marked by an asterisk. ‘The reader will understand that the 

» of commencement of such Hijra years, as determined by the rules above laid down, is liable to be increased by 1 day in those 


guntries where the 7th, 18th and 26th yeays of each cycle are regarded as leap years. 
TABLE XVI. 


ied 
- 


Modern Equations for Lunar Inequalities. 


A.—Equation for Lunar Variation. 


2 x (('s—@'s Long.) 2 X* ((’s—@’s Long.) 

Eqn. Egn. 

Titbis d. g. Pp d. g. p. g: p. Tithis. ae Pp. iL gp g. p. 
4 24° 1 60 18 29 23 30 ~=«6-—1 (1l S-a- 26°61 68 44 6 Ow lH 
a 48° 340 2% 81 13 482 «=—2 11 40 240° 418 22 11. 45 65 28 42 32 
3 72° 5 30 39 38 8 6 —2 47 41 964° 20 12 24 47 45 41 42 55 
a 96° 7 90 6 866 9 —2 5&6 12 288° 22 2 37 49 35 54 42 47 
5 1%° 911 6 8 44 2 --2 32 tS ee we a nh a eb 
mee th § S64 BRR SO 1 43 44 336° 0 5 438 8 COB 16 20 
7 18° §8«=612 61 820 40 24 47 15 360° 27 33 17 #65 6 383 +0 0 

. @ 192 i4 41 46 «842 16 2 +0 37 


= 


TABLE XVI.—Modern Equations for 
B.— (’s Anomaly in days, ghatikas and palas and corresponding Equation of the 
Eqn.Ogn.i 2 3 42 5 6 7 8 9 Egqni10gb. 11 12 13 14 15 16 17 18 19 
¢ O—€&sDaysotAnomSyy>0 I fT 1 Ae i: I i i li nt i ae 
gs & PD EP BP. EP. EP. SP EP. SP BP BP gp gp gp SP ECP SP. SP SCP» SP Spe! 
O 0, 6 8,30 17, 0 25,34 34, 8 42,43 51,22 0,10 8,53 17,41 O 26,39 35,36 44,52 54,12 3,32 13,16 23, 8 33, 5 43,25 54, 3 
4 0,9 8,39 27,13 25,43 34,17 42,52 61,31 0,14 8,58.17,15 4 26,43 35,45 45, 1 54,17 3,46 13,25 23,13 33,14 48,34 54,13 
2 0,14 8,48 17,18 25,52 34,27 43, 1 5140023 9,717,55 2 26,52 35,54 45,6 54,26 3,55 134 23,26 33,28 43,43 64,92 
3 0,23 8,57 17,27 26, 1 34,31 43,10 51,45 0,33 9,1618,4 3 27, 1 36, 4 45, 15 54,40 4, 4 13,43 23,36 33,37 43,52 54,85 
Z 032 9, 617,36 26,11 34,41 43,19 51,540,42 9251814 4 27,15 36,13 45,28 54,49 4,13 13,52 23,45 33,46 44, 6 54,46 
5 0,41 9,11 17,46 26,20 34,50 43,29 52, 70,51 9,3618,23 5 27,20 36,22 45,38 54,53 493 14, 1 23,54 33,56 44,15 64,54 
6 0,50 9,20 17,55 26,29 34,59 43,38 52,171, 0 9,44 18,32 6 27,29 36,31 45,47 55, 2 4,32 14,15 24, 3 34, 1 44,29 55, 8 
7 1,0 9,3017,59 26,34 35, 8 43,47 52,211, 9 9,5318,41 7 27,38 36,40 45,52 55,16 4,46 14,20 24,17 34,19 44,34 55,17 
8 1.9 9,39 18, 8 26,43 35,17 43,52 52,30 1,19 9,5818,50 8 27,48 36,49 46, 5 55,25 4.50 14,29 24,26 34,23 44,47 55,30 
9 1,18 9,48 18,18 26,52 35,26 44, 1 52,40 1,28 10, 718,59 9 28, 1 36,59 46,14 55,35 5, 0 14,43 24 "36 34.37 44,57 65,40 
40 1,27 9,53.18,27 27, 1 35,31 44,10 52,49 1,37 10,1619, 9 10 28, 6 37, 8 46,24 65,44 5,13 14,52 24,49 34,46 45,10 55,52 
44 1.32 10, 218,36 27,11 35,40 44,19 52,58 1,46 10,25 19,13 14 28,15 37,17 46,33 55,53 5,23 14,56 24,54 35, O 46,16 56, 3 
42 1.41 10,11 18,45 27,20 35,49 44,28 53, 7 1,55 10,34 19,23 12 28,24 37,26 46,42 66, 2 5,32 15,10 25, 3 35, 9 46, 29 56,12 
13 1,50 10,20 18,50 27,29 35,59 44,33 53,17 2, 5 10,43 19,31 13 28,33 37,35 46,51 56,11 5,41 16,20 25,16 35,14 46, 38 56,26 
14 2, 0 10,29 18,59 27,38 36, 8 44,42 53,25 2, 9 10,53 19,46 14 28,43 37,44 47, 0 56,20 5,50 15, 29 25,21 35, 27 45 52 56,35 
15 2, 9 10,38 19, 8 27,47 36,17 44,51 53,35 2,18 11, 219,54 15 28,52 37,54 47,9 56,30 5, °59 15,38 25,35 35,32 46, 1 56,44 
16 2,13 10,48 19,17 27,52 36;26 45, 0 59,39 2,28 11,11 19,59 16 29, 1 38, 347,19 56,39 6, 8 15,47 25,44 35,46 46,10 56,58 
47 2, 29 10,57 19,26 28, 1 36,35 45,10 53,49 2,387 11,20 20, 8 17 29,10 38,12 47,28 66,48 6, 18 15,56 25,53 35,50 46,20 57, 7 
18 2:32 11, 6 19,36 28,10 36,44 45,19 53,58 2,46 11,29 20,18 18 29,19 38,21 47,37 56,57 6, "87 16, 6 26, 7 36, 4 46,83 57,21 
19 2.41 11, (10 19145 2819 36,49 45,28 54, 7 2,56 11,38 20,27 19 29,29 383047.46 67, 7 6,36 16,19 26,11 36,13 46,42 57,30 
20 2'50 11,20 19,54 28,24 36,58 45,37 54,16 3, 4 11,48 20,36 20 29,38 38,39 47,55 57,16 6,50 16,24 26,26 36,27 46 2 5 3 
21 259 11,29 20, 3 26,33 37, 7 45,46 54,25 3,13 11,57 20,45 24 29,47 38,4948, 5 57,25 6,59 16,38 26,35 36,36 47, 1 57,53 
22 3, 811,38 20, 8 28,42 37,17 45,51 54,35 3,23 12, 1 20,54 22 29,56 38,58 48.14 57,34 7, 816,47 26,44 36,45 47,15 58 T 
23 3,17 11,43 20,17 28,51 37,26 46, O 54,44 3,27 12,11 21, 4 23 30, 5 39, 748,23 57,43 1, 17 16,56 26,53 36,54 47, 24 58,11 
24 3.97 11,52 20,26 29 1 37,35 46, 9 54,53 3,36 12,20 21,13 24 30,14 39,16 48,32 57,52 7,26 17, 5 27, 237, 847 37 68,25 
25 3,31 12, 1 20,36 29,10 37,44 46,19 55, 2 3,45 12,29 21,17 25 30,24 39,26 48,41 58, 2 7,36 17,14 27,16 37,17 47,42 58,34 
26 3,40 12,10 20,45 29,19 37,53 46,28 55,11 3,59 12,38 21,26 26 30,33 39,30 48,50 58,11 7,45 17,23 27,25 37,27 47,56 58,48 | 
27 3,50 12,20 20.54 29.28 38, 246,37 55,20 4, 8 12,48 21,36 27 30,42 39,39 49,0 5825 7 r7 17'33 27°34 37.36 re : con 
28 3,59 12,29 21, 3 29,37 38, 746,46 55,30 4,13 12,57 21,49 28 30,47 39,53 49,14 58,29 8, 3 17,46 27,44 37,50 48,19 59, 6 
29 4. 3 12,38 21.12 2942 38,16 46,55 56,34 4,22 13, 6 21,54 29 30,56 40, 2 49,18 58,38 8.17 17,51 27,53 37,58 48,23 59,20) 
30 4°13 12,47 21,21 29,51 38,26 47, 4 55,43 4,31 13,15 22,3 3O 31, 540,12 49.27 5847 8.26 18, 5 28, 6 38,13 48, 37 69,29 
31 4,92 12,56 21,26 30, 0 38,34 47, 9 55,52 4,41 13,20 22,12 34 31,14 40,16 49,36 5 | 
, ‘ 9, 1 8,35 18,14 28,16 38,17 48,47 59,4 
32 4.31 13, 1 21.35 30, 9 38,39 47,18 56, 2 4,50 13,29 22,21 32 31,23 40,25 4950 59,6 845 18, im 28,25 38,% Fi 49, 0 a 
33 4.40 13,10 21,44 30,19 38,49 47,27 56,11 4,59 13,43 22,31 33 31,33 40,39 4959 59.15 8,54 18,37 28,34 38,40 49, 9 8 O, 2. 
ot 449 + 21,53 30,23 38,58 47,37 56,20 5, 8 13,52 2240 34 31.42 40,4850, 4 59,29 9, 3 18,41 28,43 38,54 49,19 0,16 | 
4,59 13,28 21°58 30,32 39, 747,46 56,29 5,18 13,56 2249 35 31,51 4053 50,13 59,38 9,12 18,56 28,57 38,59 49,28 0,29 | 
36 5, 8 13,38 22, 7 30,41 39,16 47,55 56,38 5,27 14, 6 22.58 36 32, 0 41, 2 50,27 é 
2 2, : 27 59,47 9,21 19, 4 29, 6 39,12 49,4 
37 5,17 13,42 22:16 30,51 39,25 48, 4 56,48 5,31 14,1523, 8 37 32, 5 41,11 50,36 59,52 ab is 29 15 2 a an One| 
BB 5,22 13,51 22,26 31, 0 39,34 48,13 56,52 5,40 14,24 23,12 3B 32,19 41,20 50,41 2 0, 5 9,44 19,23 29,24 39,35 50, 0 0,57 | 
39 5,31 is io: 22.35 31, 9 39,44 48,22 57, 25,50 14,33 23.21 39 32,28 4134 50,50 0,15 9,53 19,32 29,34 39,4450, 9 1,10) 
5,40 22,44 31,19 39,53 48,27 67,10 5,59 14,42 23.30 4O 32,37 41,39 51, 4 0,24 9,58 19,46 29,47 39,54 50,23 1,24 | 
41 5,49 14,19 22,53 31,28 39,57 48,36 57,20 6, 8 14,51 23,39 414 32,4 5 
’ ’ es ? ’ ’ ’ ’ a, 1 41,48 51,13 é 
an 5,58 14,28 23, 231.37 40, 748,45 57,33 617 15, 12354 42 39:51 41,57 61,22 ae ea oe : ate au er +4 
3 6, 314,37 23,11 31141 40,16 48,55 57,38 6,26 15,10 23,58 43 33, 4 42115131 0,52 10,30 20,18 30,15 40,26 50,60 1,56 
44 612 14,46 23.16 31.51 40,25 49, 4 57.47 6,35 16,14 24 7 44 3314 42.15 5140 1, 0 1339 2 : 24 40.36 51, . 
25 6,21 14,56 23,26 32, 0 40,34 49,18 57,57 : 5239 4034 SLE ORR TS ae a0 as au ele 
6,45 15,24 24,16 45 35,23 42,24 51,50 1,15 10,48 20,36 30,38 40,44 51,13 2,19) 
46 6,30 15, 0 23,34 32, 9 40,42 49,22 58, 6 6,49 15,38 24.96 46 33,27 42,34 51 | 
v . ’ ’ ? vy ’ ’ 59 
47 6,40 15, 9 23,44 32,18 40,52 49,32 58,15 6,58 15,46 24.35 47 33,386 42,43 52, 8 a * ii ~ > ase ne BL ‘= ry 
48 6,49 15,18 23,53 32,27 41, 249,41 58,24 7,12 15,56 24,44 48 33,46 42,52 62,17 1,38 11,21 21, 4 31, 6 41,21 61 50 2,51 
49 6,58 16,28 24, 2 32,36 41,11 49.45 58,33 721 16, 0 24,53 49 33.59 43,252.26 1. a1 | 
Po div rt ool ge rabbi cts 15% 59 43, 1,51 11,25 21.13 31,15 41,25 51,59 3, 1. 
43 7,26 16, 9 25, 2 50 34, 4 43,11 52,35 1,56 11,39 21,27 31,24 41,39 52,13 3,10) 
51 7,16 15,41 24,21 32,55 41,24 50, 4 58,52 7,35 16,19 25,11 54 
; 58,52 7, ,19 25, 34,13 43,20 52,45 
52 7,21 15,51 24,30 32,59 41,34 50,13 58,56 7,44 16,28 25,16 52 34,22 43,84 62,54 igh ui i oe aus a aaa 4 
53 7,30 16, 0 24,34 33, 9 41,43 50,22 59, 6 7,53 16,37 95,25 53 3432 4343 63,3 29819, 7 2154 3 "4 
54 739 16, 9 24.43 33.18 41,52 5 5446 25.5 "46 43, : 164 3156 42,7 5245 346 
0,31 59,15 8, 3 16,46 25,34 54 34,46 43,52 53,12 237 
55 7,48 16,18 24.53 33,27 42, 150,40 59,19 8,12 16,56 25. 34.50 44, 1 B3, 12,16 22, 4 32, 5 42.21 52.54 986) 
19 8,12 16,56 25,44 55 34,50 44,153.21 2.46 12,25 22,17 32.14 42,3058, 8 4,5) 
56 7,53 16,28 25, 2 33,31 42,10 50,50 59.33 8.21 17, 5 § 1 
87 s 2 16 '37 26,11 38.41 42,20 50,59 5942 8,30 Wie eT es ra a ane ee aa aay “ie ay 53 a7 tas | 
11 16,46 25,16 83,50 42,29 51, 3 18.44.29 53, 18 12.53 22.45 32. 2 BB, | 
oe Gri Was cree ahs cies (5981 s “i 2 = . 16 58 35.18 44,29 53,49 8,18 12,53 22,45 3247 43, 253,40 442 | 
; 9 59 35,27 44,38 53,58 3,23 13, 2 22,54 32,56 43,11, 53,50 1 


anar Inequalities. 


ntre in ghatikas and palas. 
24 Eqn. 25gh. 26 27 


21 22 23 
7. se i 


“P- €-P- EP. SP. 


, © 16,24 28,11 40,32 
14 16,33 28,21 40,49 
16,47 28,34 41, 3 
4 16,56 28,48 41.17 
17,10 29, 1 41,26 
54 17,24 29,11 41,40 
, 9 17,33 29,25 41.49 
"18 17,42 29,39 42, 3 
vy 17,56 29,52 42,12 


1 18,10 30, 2 42,26 
50 18,19 30,11 42, "40 


1, 4 18,28 30,25 42,54 
7,13 18,41- 30,39 43, 7 
1,22 18,56 30,52 43,16 
1,36 19,10 31, 2 43,30 
145 19,19 31,15 43,44 


1,59 19,28 31,29 43,53 
8, 8 19,42 31,43 44, 7 
8,22 19,56 31,56 44,20 
8,36 20, 5 82, 7 44,34 
8,45 20,14 32,19 44, "48 


8,59 20,28 32,33 45, 2 
9, 8 20,41 32,47 45.16 
9,17 20,51 32,56 45,29 
9,26 21. 0 83,10 45,44 
= 21,14 38,19 45,57 


a5 21,38 33,33 46, 6 
33.47 46,20 
3 
34,10 46,52 
24 47, 6 


4, 

4 ; 
B, 0 47,42 
5 ’ 
5,28 48, 6 


37 49,28 
24'31 36,50 49,42 
1 24.45 37, 4 50, 0 
24,54 37,17 50,10 
25, 8 37,32 60,23 


26,17 87,41 60,37 
95,30 37,55 50,51 
‘AO 88, 9 51, 5 
38,22 B1,14 

| 8 38,32 51,32 
73 


8,45 51,46 
88,54 52, 0 
39, 8 52, 9 
39,22 62,23 
39,31 52,36 


i 

9,45 62,51 
52 27,80 39,59 53, 9 
1 27,44 40,12 53,18 
1 27,68 40,22 68,32 


27,7 


3,56 46,34 4 0, 2 
4, 


It 
g-P- 


53,45 
58,59 
54, 8 
54,22 
54,36 
54,54 


55, 8 
55,17 
55,31 
55,45 
55,58 


56,12 
56,26 
56,40 
56,54 
57, 8 


57,17 
57,30 
57,44 
57,55 
58, 4 


59, 48 


0,11 
0,25 


o 


wpwoanws 


Pow Hc bwNwh wy 
~ Tp oo to or Wo bo 
Aanwon 


7 


~~ ho 


oona © 


— 


- 


ew 


DARN 
s+ 
Sone 


8 


7,15 
798 


a WW 
g-P- Pp. gp 


7,45 22,41 39,13 
7,55 23, 0 39,32 
8, 9 93,18 39,45 
8,27 93,32 40, 4 
8,41 23,46 40,23 
8.50 24, 4 40,45 


9, 8 24,18 41, 4 
9,22 24,36 41,17 
9,40 24,50 41,36 
9,54 25, 4 41,59 
40 10, 8 25,22 42.17 


OOIG TAWNPRO Palas. 


44 10,22 25,40 42,31. 


42 10,36 25,59 42,49 
43 10,54 26, 8 43, 7 
44 11, 3 26,26 43,26 
45 11,22 26,45 43,44 


16 11,35 27, 3 43,58 
47 11,49 27,12 44,17 
18 12, 8 27,31 44,35 
49 12,17 27,49 44,58 
20 12,35 28, 7 45,12 


24 12,49 28,21 45,30 
22 13, 3 28,35 45,48 
23 13,16 28,53 46, 7 
24 13,30 29, 7 46,30 
25 13,48 29,25 46,39 


26 14, 2 29,39 47, 2 
27 14,16 29,57 47,20 
28 14,30 30,11 47,38 
29 14,43 30,30 47,52 
30 15, 1 30,48 48,10 


31 15,16 30,57 48,29 
32 15,25 31,16 48,52 
33 15,43 31,34 49,10 
34 15,57 31,53 49,24 
35 16,16 32, 2 49,42 


36 16,29 32,20 60, 1 
37 16,38 32,38 50,19 
38 16,57 32,57 50,33 
39 17,11 33,15 50,51 
40 17,29 38,24 51,14 


41 17,38 33,43 51,33 
42 17,52 34, 1 51,51 
AZ 18,10 34,15 52, 9 
44 18,20 34,29 52,23 
AS 18,42 34,47 52,46 


46 18,56 35, 1 53, 9 
47 19,10 35,19 53,23 
48 19,28 35,33 53,41 
49 19,47 35,51 54, 4 
50 20, 1 36, 9 54,27 


51 20,19 36,28 54,45 
52 20,33 36,51 54,59 
53 20,51 37, 5 55,18 
54 21, 9 37,23 55,36 
56 21,19 37,42 55,59 


56 21,37 38, 0 56,13 
57 21,55 38,19 56,36 
58 22, 14 38,32 56,59 
69 22,23 38,55 57,22 


28 29 
IV V 
B-P- B-P- 


57,45 19,38 
57,58 20, 1 
58,21 20,29 
58,44 20,51 
59, 3 21,14 
59,21 21,38 


59,44 29, 5 


5 0, 3 22,28 


0,25 22,51 


59,54 


4.10 97.40 6 0,35 


4,33 28,12 


4,52 28,35 
5,15 29, °7 
5,28 29.40 
5,51 30,12 
6,14 30,44 


6,37 31, 7 
7, 0 31,34 
7,14 32, 7 
7,37 32,39 
8, 0 33,11 


8,23 33,29 
8,42 34, 2 
9, 934,34 
9,32 35, 6 
9,59 35,20 


10,18 35,56 
10,32 36,20 
10.55 37, 1 
11,18 37,33 
11,36 37,56 


11,59 38,28 
12,22 39, 0 
12,49 39,32 
13,12 39,50 
13,40 40,23 


13,58 40,55 
14,21 41,27 
14,49 41,59 
15,16 42,17 
15,35 42,50 


15,58 43,22 
16,25 43,54 
16,53 44,26 
17,20 44,49 
17,39 45,30 


18, 2 46,12 
18,24 46,53 
18,52 47,20 
19,11 47,57 


1,3 


— 


m™ b> oo 09 09 
m CO H- CO 6D 


~ 


De oo 
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C.—Egqn.., for evection in gh., and palas. 


| Argument:2x(( ’s-©’s Longitnde)—¢ ’s Anomaly. 


10 6,40 


29 19,13 


31 20, 4 
32 21,26 
33 22, 8 
34 22,35 
35 23,20 


36 24, 3 
37 24,43 
38 25,11 
39 25,57 
40 26,48 


41 27,24 
A2 28. 6 
43 28,32 
| @@ 29,19 
45 30, 0 


46 30,46 
AT 31,14 
48 32, 0 
a9 32.41 
50 33,22 


51 34, 9 


| 52 34,27 


53 35,17 
54 36, 3 
55 36,49 


56 37,12 
57 37,59 
58 38,44 
 - 59 39,80 


59,38 


30 19,58 1 0,23 


1,9 
1.37 
9.93 
3, 4 
3,45 


4,32 
4,59 
5,45 
6,31 
7,13 


7,40 
8,26 
8,53 
9,58 

10,43 


11,12 
11,57 
12,43 
13,29 
13,57 


14,42 
15,28 
16,14 
17, 0 


2 3. 
I II 


g-Pp. g-p- 


20,59 
21.45 
22,31 
93,17 
93,44 
24.30 7,59 


25,16 
26. 7 
26,24 10. 7 
27,16 10,58 
27.42 11,48 


4 
IT 


-p- 


51,23 
52,13 
52.59 
53.50 
54,45 
55,26 


55,59 
57,12 
BS, 7 
59, 6 
59.43 


28,47 12,25 3 0,39 


29,33 13,11 
30, 1 13,57 
30,47 14,47 
31,33 15,33 


32,19 16,10 
32,51 16,56 
33,37 17,47 
34,23 18, 1 
35, 9 19,14 


35,54 20, 0 
36.27 20,50 
87,13 21,41 
87,59 22,31 
38,44 23, 8 


39,18 23,54 
40, 2 24,44 
40,49 25,39 
41,34 26,16 
42.91 27, 2 


42,52 27,53 
43,20 28,44 
44,24 29 34 
45,10 30,10 
45,42 30,57 


46,28 31,47 
47,14 32,37 
48,41 33,14 
48,50 34, 5 
49,23 35, 0 


50, 9 35,46 
50,55 36,41 
51,45 37,18 
52,17 88, 8 
53, 3 39, 4 


53,49 39,538 
54,36 40,35 
55,26 41,21 
55,58 42,16 
56,44 43, 7 


57,30 44, 1 
58,15 44,38 
58,48 45,30 
59, 2 46,25 


17,28 2 0,38 47,15 


18,14 
18,59 
19,46 
20,13 


1,14 47,56 
9, 1 48,46 
2,37 49,37 
3,28 50,32 


1,34 


“ 


&8 Or Or Ot 


5 6 
Ii Vv 


gp. &-p. 


46, 2 50,21 
47,11 2.6 
48,15 3,15 
49,19 4,56 
50,5 6,42 
51,14 8,23 


52,23 
53,27 
54.13 
55,22 
56,31 


9,59 
11,31 
13,40 
15,49 
17,53 


57,39 
58,49 
59,34 

41, 6 

1,57 


19,14 
91.14 
23 19 
25,18 
27,13 


3,10 
3,56 
5,15 
6,28 
7,42 


28,49 
31,16 
33,43 
36,10 
37,51 


40,18 
42,50 
44,26 
50,14 
50,47 


8,55 
9,45 
10,59 
12,12 
13,26 


14,16 538,55 
15,30 57, 4 
16,43 6 0,12 
18, 20 «21,39 
19,15 7 1 


11,36 
16,12 
18.53 
6,22 
36, 6 


26,31 53,19 
27,54 + 
29,16 + 
30,39 
31,34 


20,10 
21,33 
22,55 
24,18 
25, 8 


31,57 . + 

34.20 «+e 
35,33 «+ 
36,33 + 
38, 5 ewe 


39,36 
41, 9 
42.40 
43,40 
45,12 


46,44 
48,52 
49 15 
50,47 
52.46 


53,55 
5541 
66,59 
68,35 


200 


A.D. 


Kaliyuga. 


3201 
3301 
3401 
3501 


3601 
3701 
3801 
3901 


Data for calculating Latitude 


TABL XVII—MARS. 


Mean long. = ton gi- Longi- 
at commence- tide of tude of 
ment of Solar apsis. wale. 

Year. 
Deg. Deg. Deg. 
3101 K.Y. 254°7442 180°0274 40°0866 
315:2712 130°0291 40°0848 
15°7982 130:0308 40°0830 
76°3252 130°0325 40°0813 
136°85 22 130°0342 40°0798 
197°3793 130-0359 40°0777 
257°9063 130-0376 40°0759 
318-4333 130-0393 40°0741 
18-9603 130°0410 400723 
79°4873 130-0427 40°0706 


4001 


Yrs. Deg. Yrs. Deg. Yrs. Deg. 


41 30546 21 59°51 
12 18686 22 250-92 
13 32827 23 82°32 
14 15967 24 273-73 
15 351:08 25 10513 


COOND® TRWNR 


191-40 
22°81 
214°22 
45°62 
237:03 


68°43 
257°84 

91:24 
282°65 
114°05 


16 18248 296 296°54 


17 1389 27 127-94 


A.D. 


1000 
1100 


A.D. 


Kaliyuga. 


4101 K.Y. 


4201 
4301 
4401 
4501 


4601 
4701 
4801 
4901 
5001 
5101 


Mars’ mean motion for Odd Years. 


Yrs. Deg. Yrs. Deg. Yrs. 
51 41°67 


31 17356 44 287°62 
32 497 42 11902 
33 19637 43 310-43 
34 2737 4H 141-83 
35 21981 45 333-24 


386 5059 46 164-64 
37 241:99 47 356-05 


52 233-07 — 
53 64°48 


Deg. Yrs. Deg. 


54 255°88 64 
55 87-29 65 


56 278-69 


57 11010 67 


38 7340 48 
389 26480 49 
40 96:21 50 


187°45 
18°86 
210°26 


58 30151 68 
59 132°91 69 
60 32432 70 


Mars’ mean motion for Days. 


18 205:29 28 319°35 
19 3670 29 150°75 
20 22810 30 342-16 
1 2 3 
Degrees. 
0-52 1:05 1°57 
5°76 6°29 6°81 
11:00 11°52 12°05 
1624 1677 17-29 
21:48 22-01 22°53 
2978. 2726 27°77 
31°97 32°49 33°01 
37-21 37°73 38°25 
42°45 42:97 43°49 
47°69 48°21 48°73 
52°93 53°45 53°97 
58x47 58°70 59°22 
63°41 63:93 64:46 
68:65 69:17 69°70 
73-89 74°41 74°94 
7913 79°65 80°18 
84:37 84°89 85°42 
89°61 90°13 90°66 
94°85 95°37 95°90 
100:09 100°61 101744 
105°33  105°85 =: 10638 
11057 111°09 111°62 
115°81 +=116°33 =:116°86 
121°05 12158 122°10 
126-29 126°82 127:34 
13153 132°06 132°55 
136-77 13730 137°82 
142-0] 14254 143-06 
147-25 147°78 148-30 
152-49 153°02 153-54 
157-73 158:26 158°78 
162-97 163°50 164-02 
168°21 168°74 169°26 
173:45 173-98  174°50 
178°69 179:°22 179°74 
183:94 18446 184-98 
18918 189°70 190-22 


a 5 6 
Degrees. 

2°10 2°62 3°14 
7°33 7°86 8°38 
12°58 13°10 13°62 
17°82 18°34 18°86 
23°06 23°58 2411 
28°30 28°82 29°35 
33°54 34:07 34°59 
38°78 39°30 39°83 
44°02 44-54 = 45°07 
49°26 4978 60°31 
54°50 55°02 55°55 
59°74 60°26 = 60°79 
64°98 6550 66°03 
70°22 70°74 71:27 
75°46 75°98 76°51 
80-70 81°22 81°75 
85°94 86°46 86°99 
91°88 91°71 92:23 
96°42 95°95 97°47 
101°66 102:19 102°71 
10690 107:43 107-95 
112°14 112-67) —-:113°19 
117°38 117°91 11843 
122-62 =123:15 123-67 
127°86 12839 128-91 
13310 =133°63) =: 134°15 
138°34 13887 139:39 
14258 14411 14463 
148-82 149°35 149°87 
154°07 154°59 = 155-11 
159°31 = 159°83)—-160°35 
16455 165°07 165-59 
169°79 170°31 = 170°83 
175°03 «17555 ~=—-:176°07 
180°27 180°79 181-31 
185°51 186°03 186°56 

190°75. 191°27 aie 


7 8 
Degrees. 
3°67 4°19 
8°91 9°43 
14°15 14-67 
19°39 19°91 
24°63 = - 25°15 
29°87 = 30°39 
35°11 35°63 
40°35 40°87 
45°59 = 46°11 
50°83 1°35 
56°07 56°59 
61°31 61°84 
66°55 67°08 
71°79 72°32 
77°03 =. 77°56 
82:27 82°80 
87°51 88°04 
92°75 93°28 
97°99 98°52 
103°23  103°76 
108°47 109-00 
113°71 =114°24 
118°96 119°46 
124°20 124-72 
129°44 129°96 
134°68 125-20 
139°92 140°44 
145°16 §=145°68 
150°40 =: 15 0°92 
155°64 15616 
160°88 161°40 
166°12 166°64 
171°36 171°88 
176°60 177°12 
181°84 182°36 
187°60 


187-08 


155-72 
347-13 
178°53 

9°94 
201°34 


32°75 
224°15 
55°56 
246°96 
78:37 


4-72 

9-96 
15:19 
20°44 
25°68 
30-92 
36:16 
41-40 
46°64 
51:88 
57°12 
62°36 
67°60 


72°84 
78-08 
83°32 
88°56 
93-80 
99°04 
104-28 
109°52 
114°77 
120:00 
125°25 
130°48 


135°72 
140-96 
146°20 
151°45 
156°69 
161°93 
167°17 
172-41 
177-65 
182°89 
188°13 


Mean long. 


and geocentric Longitude of Mars from B.C. 1 to A.D. 2000. 
Mars’ mean motion for Centuries. 


Longi- 

at commence- tude of 

ment of Solar . 
Year. opem : 
Deg. Deg. 
140-0144 180-0444 Pre 
200°5414 130°0461 40-067 
261°0684 130°0478 40-065 
3215954  180°0495 40°06: 
22°1224  130°0512  40:061 
82°6495  130°:0529 40-055 
143:1765  130°0546 40-055 
203-7035 130°0563 40-056 
264°2305 1300580  40-05¢ 
324-7575 130°0597 40-052 
25:2846 1300614  40°051 
Yrs. Deg. Yrs. Deg. Yrs. Deg 
269-77 81 23:83 94 1875 
10118 82 215°23 92 399-9 
29258 83 4664 93 160¢ 
123-99 84 238:04 94 352 
31539 85 6945 95 1835 
146°80 86 260°3 96 14° 
33821 87 9226 97 206% 
169°61 88 28366 98 37% 
102 89 115°07 99 22971 
19242 90 30647 100 60% 
Mars’ Annual Eqn. in De} 
+ + — 
O 0:0 1800 180-0 360 
1 25 1795 18C-5 357: 
2 5:1 1789 181:1 ~354 
3S 76 1784 181:6 352 
4 101 177-8 182-2 349 
5 127 1773 189-7 347: 
6 15°2 1768 183-2 344 
7 4178 41762 183-8 342 
8 204 175°7 184:3 339: 
9 23:0 1751 1849 337: 
10 25°5 1745 185°5 334: 
14 281 173°9 1861 381: 
12 30°7 1734 1866 329: 
13 333 172°8 187-2 326 
14 35°9 1722 187:8 324: 
15 385 1715 1885 821: 
16 41:2 170-9 1891 318 
17 43:9 1703 189-7 816 
18 465 1696 1904 313 
19 492 1690 191:0 310 
20 51:8 1683 191-7 308: 
21 546 1675 1925 305: 
22 573 1668 193:2 302: 
23 602 1660 1940 299 
24 63:0 165°3 1947 297 
25 653 1645 195°5 294: 
26 687 1636 1964 291 
27 7176 1626 197°4 288 
28 74:6 161:7 1983 285° 
29 777 1607 1993 282 
30 80:8 1596 2004 279 
31 84:0 1585 2015 276 
32 873 157°3 202°7 272 
33 90°7 1559 2041 269 
B34 94:2 1545 2055 265° 
35 979 1528 207-2 262) 
36 101°7 151°0 209°0 258 
37 1060 1487 2113 254) 
38 1106 1462 213°8 249 
39 1161 149-7 217-3 243 
ZO 1242 1365 2935 236) 
4015 1350 ... 2250 « 


TABLE XVII.—contd. 


Mars’ Anomaly. 


+ 0 4 5] 3 4 “5 6 7 8 9 we 7 6) 4 oo) ‘3 “ZZ 5 ‘6 ao f 8 9 
Degrees. Degrees. 
00 06 O09 4 29 34 29 34 #39 44 O 180-0 180-5 180-9 181-4 181-9 182-4 182°9 183-4 183-918 
4-4 

: 48 63 BS 63 67 72 TT 82 87 92 1 184-8 185°3 185-8 186-3 186-7 187-2 187°7 188-2 188-7 189-2 

: 97 102 10:7 11-2 11-7 122 127 182 13-7 14-2 2 189-7 190-2 190:7 191-2 191-7 192-2 199°7 193-2 193-7 194-2 

$147 152 16-7 16:2 167 17:3 17-8 183 188 194 3 194-7 195-2 195-7 196-2 196-7 197-3 197-8 198-3 1988 199-4 

4a 199 204 20:9 21:4 22:0 22:5 23:0 23:6 241 24°7 4&4 199-9 2004 200°9 201:4 202-0 202-5 203:0 203-6 204-1 2904-7 

5 252 257 263 26-9 27-4 28:0 28-6 29:1 29-7 30°2 5 205-2 205-7 206-3 206°9 207-4 208-0 208-6 209-1 209-7 210-2 
«BOB «31-4 32-0 326 33-2 33-7 34-4 35:0 35°6 36-2 G 210-8 211-4 219-0 219-6 213-2 213-7 214-4 215-0 2156 216-2 
«B69 375 381 38-7 B94 40:1 40-7 41:4 42-1 42-7 T 216-9 217-5 2161 218°7 219-4 220-1 220-7 221-4 229-1 999-7 

B 434 44-1 448 45°5 46:3 47:0 47°7 485 49:2 50:0 SB 223-4 224-1 224-8 295-5 2963 297-9 997-7 299-5 299-2 230-0 

B 508 516 524 53:2 64:2 55:0 55°9 56:3 57-7 58-7 9 230°8 231°6 232-4 233-2 234-2 235-0 235-9 236-8 237-7 238-7 

O 597 60-7 61:8 62:9 64:0 65:2 66:5 67:7 69:2 706 10 239-7 240-7 241-8 242-9 244-0 245-2 246-5 247-7 249-2 2606 

1 722 74:1 761 784 812 857 ... ae ve oe 114 3522 254-1 256-1 258-4 261-2 265-7... 

Maximum Equation 11:53 for Anomaly of 90-00. Maximum Equation 11:53 for Anomaly of 270°00. 
t+ i Ce Se Se Se i ee Ce — . ££ T <= = =. 2 4 = 

; Degrees. Degrees. 

4 we 942 98-7 101°6 103-9 105°9 107-8 41 . ves 274-2 278-7 281-6 283-9 285-9 297-8 

O 109-4 1108 1123 113°5 114°8 116-0 317-1 1182 119°3 120°3 10 289°4 290-8 292-3 293°5 294-8 296-0 297-1 298-2 299-3 300:3 

B 121-3 122-3 123-2 124-1 195-0 125-8 126-8 127°6 128-4 129-2 9 301°3 302°3 303-2 304:1 305-0 305-8 306°8 307-6 308-4 309-2 

B 130-0 130-8 131-5 1323 133-0 133-7 184-5 135-2 185-9 136-6 8 310-0 310-8 311-5 312-3 313-0 313-7 814-5 315-2 315-9 316-6 

7 137-3 137-9 138-6 139-3 139-9 140-6 141-3 141°9 1425 143-1 7%  317°3 317-9 3186 319-3 319-9 320-6 321°3 321-9 329-5 323-1 

B 143-8 144-4 145-0 1456 146°3 146-8 147-4 148-0 148-6 149-2 6 323-8 324-4 325-0 325-6 326-3 326-8 327-4 328-0 328-6 329-2 

5 1498 150°3 150-9 151-4 152-0 152-6 153-1 153-7 1543 154-8 5 329-8 330°3 330-9 331-4 332-0 332-6 338-1 333-7 334-3 334-8 

Z 155°3 155-9 156-4 157-0 157-5 158-0 158-6 159-1 159-6 160-1. 4 3835-3 335'9 336-4 337-0 337-5 338-0 338°6 3391 339-6 340-1 

3 1606 161-2 161-7 162-2 162-7 163-3 163-8 164-3 1648 165-3 3 340-6 341-2 341-7 342-2 342-7 343-3 343-8 344-3 344-8 3453 

2 165-8 166-3 166-8 167-3 167°8 1683 1688 169:3 169-8 170°3 2 345-8 346°3 3468 347-3 347-8 348-3 348-8 349-3 349-8 3503 

4170-8 171-3 171-8 172-3 172-8 173-3 173-7 174:2 174-7 175°2 4 350-8 351-3 351:8 852°3 352-8 353-3 353-7 354-2 854-7 355-2 

D 175-6 1761 176-6 177-1 177-6 1781 1786 1791 179°5 180-0 O  355:6 3561 356°6 3571 357°6 858-1 358°6 359:1 359-5 360-0 

MERCURY. 
- Data for calculating Latitude and geocentric Longitude of Mercury from B.C. 1 to A. D. 2000. 
Mercury’s mean motion for Centuries. 
Mean Long. ‘ Mean Long. , ‘ 
Longi- Longi- ; Longi- Longi- 
A.D Kaliy uga. sailed Balas tude of tude B.D. Kaliyuga. paras vet tude of tude 
” Vase as apsis. of node. Yeas. apsis. of node, 
Deg. Deg. Deg. Deg. Deg. Deg. 
141 BC 3101 K.Y. 209°3843 220°4118 20°7580 4000 A.D. 4101 K.Y. 249°5645 220°4495 20°7173 
00 A.D 8201 285°4023 220°4149 20°7539 1100 4201 325°5825 220°4455 20°7133 
3301 1-4203 220°4180 20°7499 1200 4301 41-6005 22.0°4486 20°7092 
8401 77°4383 220-4210 20°7458 1300 4401 117-6185 220°4517 20°7051 
3601 1534563 220°4241 20°7417 1400 4501 193°6365 220°4547 20°7011 
3601 229°4744 220°4272 20°737T 1506 4601 269°6546 220°4578 20°6970 
3701 805-4924 220-4302 20°7336 1600 4701 345-6726 220-4603 20°6929 
8801 215104 220°4333 20-7295 1700 4801 61-6906 220°4639 20-6889 
3901 97-5284 220°4363 20°7255 1800 4901 137-7086 220-4670 20°6848 
4001 173-5464 220-4394 20°7214 1900 5001 213-7266 220°4701 20°6807 
2000 6101 289°7447 220-4731 20°6767 
Mercury’s mean motion for Odd Years. 

Yrs. Deg. Yrs. Deg. Yre. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg, Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Dog. 
i 5476 11 2236 21 69:96 31 25757 441 817 51 27277 61 10037 71 28797 84 11557 91 303-18 
2 10952 12 29712 22 12472 g2 31933 42 139-93 52 32753 62 15513 72 34273 82 170-33 92 357-94 
B 16428 13 25188 23 17948 33 7:09 43 19469 53 2229 63 20989 73 3749 83 22509 93 5270 
& 219-04 14 4664 24 23424 34 6195 4H 24945 5H 17:05 GH 26466 TH 9225 BH 27985 94 107-46 
6 27380 15 10140 25 28900 35 11661 45 30421 55 13181 65 31941 75 14701 85 33461 95 162-22 
6 32856 16 15616 26 34376 36 171°37 46 35897 56 18657 66 1417 76 201°77 86 29°37 96 216°98 
] 2332 17 #21092 27 98862 37 22613 47 5373 57 24133 67 68:93 77 256°53 S7 84:13 97 271°74 
8 7608 18 26568 28 93:28 38 28089 48 10349 58 29609 6B 12369 78 311:29 88 13889 98 326-50 
@ 182944 19 32044 29 14804 839 33565 49 16325 59 35085 69 17845 79 6°05 89 193°66 99 21°26 

10 18760 20 1520 30 20280 40 3041 50 21801 60 4561 70 233°21 80 60°81 90 24842 100 76°02 


Oo 
Days. 


Lee 
1 40-92 
2 81:87 


3 122-77 
4 163.69 
5 204-62 


6 245-54 
T 286-46 
8 327-39 


9 831 
10 49-23 
11 90:16 


12 131-08 
13 172-00 
14 212-93 


15 25385 


16 294-77 298-87 
17 33570 339-79 


18 1662 
19 57:54 
20 98:47 


21 139-39 
22 180-31 
23 221-24 


24 262°16 
25 303:08 
26 34401 


2T 24:93 
28 65°85 
2Y *06°78 


30 14770 
31 188°62 
32 229°55 


33 270-47 
34 311°39 
35 352°32 


36 33:24 37:33 


A.D. 


Mercury’s 
Mercury’s mean motion for Days. Annual Equation. 
5 | 2 3 q 5 6 7 8 9 + SS 
és. 
Deg Tees. ‘e) i 360°0 
4°09 818 12:28 1637 20°46 24:55 28:65 32°74 36-83 1 3°T 356°3 
45:02 4911 53-20 57-29 61:38 65:48 6957 73:66 7775 2 74 3526 
85°94 90°03 94:12 98-22 10231 106-40 110-49 11459 11868 3 11:2 3488 
4 14:9 345-1 
126°86 130°95 135°05 139-14 143-23 147°32 151-42 15551 159-60 5 18:7 = 341°3 
167°79 171°88 175°97 180-06 184:15 18825 192°34 196°43 20052 6 22°5 337°5 
208-71 21280 216:89 220-99 225-08 229-17 233-96 237-36 241-45 7 26°4 333°6 
8 30°2 —- 3329°8 
249°63 253°72 257-82 261-91 266-00 270-09 274-19 278-28 289-37 9 347 3 =63.:25°3 
290°56 29465 298°74 302-83 306-92 311-02 315-11 319-20 323-29 
331-48 335°57 339°66 343-76 347°85 351:94 356-03 0-13 422 10 382 321°8 
41 42-3. - S177 
12°40 1649 20°59 94:68 28°77 32:86 36°96 41-05 45°14 12 46°5 = 313°5 
53°33 57-42 61:51 65°60 69°69 73°79 77°88 81:97 86°06 13 50°7 309-3 
94:25 98:34 10243 10653 11862 114°71 118°80 122-90 126-99 14 552 304°8 
fh 15 59°8 3002 
135°17 139°26 143°36 147°-45 151°54 155:63 159°73 163-82 167°91 16 64°6 295-4 
17610 180:19 184:28 188-37 192-47 19656 200°65 204-74 208°83 17 69°8 290-2 
217-02 221-11 225:20 229-30 233°39 237-48 247°57 245-67 249°76 18 154 284°6 
19 81:6 278-4 
257°94 262:03 266°13 270°22 274:31 278:40 282:50 28659 290°68 
302°96 307:05 311:14 315°24 319-33 323:49 3297-51 331:60 20 88-7 271°3 
343-88 347:97 352:07 35616 0-25 4:34 844 12°53 21 986 261°4 
21°:5112°2 247°8 
20'71 24:80 29-90 32:99 37-08 41:17 45-27 49°36 53°45 + = 
61:64 65°73 69°82 73-91 78:01 82:10 86:19 90-28 94°37 241 123-7 2363 
10256 106°65 110°74 114-84 118-93 123-02 127-11 131-21 135:30 20 = 131°5 228°5 
19 136°6 223°4 
143-48 147-58 151-67 155°76 159°85 163-94 168:04 172°98 176-22 18 140-7 219°3 
184-41 188-50 192-59 19668 200°78 204-87 208-96 213°05 217-15 pA aes 2. 5 215°7 
225°33 298-42 233-51 237-61 241-70 245°80 249°88 253°98 258-07 16 147-4 212-6 
15 1503 209-7 
266°25 270°35 27444 978-53 289-69 286'71 290-80 294:90 298-99 
307°18 311°27 315°36 319°45 323-55 327°64 331-73 335-82 339-92 14 1529 207-1 
34810 352:19 356-28 038 447 856 12°65 16°75 90°84 13 155°3 204-7 
42 157-6 202-4 
29°02 33°12 37:21 41°30 45-39 49°49 53°58 57°67 61°76 114 1598 200-2 
69°95 74:04 78:13 82:22 86-32 90°41 94:50 98:59 102-69 10 161:9 1981 
110°87 11496 119-05 123-15 127-24 131+33 135°42 139-52 143-61 9 163°9 1961 
8 165°8 194°2 
151-79 155-89 159°98 164-07 168°16 172:26 176°35 180°44 184-53 T 16T7 192°3 
192-72 196°81 200-90 204-99 209-09 213-18 217-27 221°36 225-46 6 1695 190°5 
233°64 237-73 241°82 245-92 250-00 254°10 258:19 262-29 966-38 § 171:3 188°7 
27456 278°66 282-75 28684 290-93 295:03 299-12 303°21 307-30 4 173-1 186:9 
315°49 319°58 323°67 327-76 331-86 335°95 340°04 344°13 348-93 3 174:8 1852 
356-41 050 4°60 869 12°78 16°87 20:96 25:06 29°15 BS 1766 183-4 
41°43 45°52 49°61 53-70 les ‘fe a wes t.: L783 181°7 
O 1800 1800 


TABLE XVII.—contd. 


JUPITER: 


Data for calculating Latitude and geocentric Longitude of Jupiter from B.C. 1 to A.D. 2000. 
Jupiter’s mean motion for Centuries. 


Mean long. 

at commence- Longi- Longi- 
Kaliyuga, ment of Solar tude of tude of 

Year, apsis. node. 

Deg, Deg, Deg. 
3101 K.Y. 168°1655 171-2250 79°6967 
3201 317-9101 171°2325 79°6952 
3301 112°6547 171+2400 79°6938 
3401 267°3993 171°2475 79°6923 
3501 62°1439 171°2550 79-6909 
3601 216°8885 171-2625 79°6894 
3701 11°6331 171°2700 79°6880 
3801 166°3778 171-2776 79°6865 
8901 321-1225 171°2851 79°6851 
4001 115°8671 171°2926 79°6836 


A.D. Kaliyuga, 
1000 A.D. 4101 K.Y. 
1100 4201 
1200 4301 
1300 4401 
1400 4501 
1500 4601 
1600 4701 
1700 4801 
1800 4901 
1900 5001 
2000 5101 


£ 


a a 


Mercury’s Anomaly. 


PORORORORIE WWWWWWWKWH NNUNNNNNNNN HrerRReRR RRR OOOOOOOOO9 
TAHONDAO ONIRTAWNRO ODTATAWNHRO OHAMAAAONAS OCBYRAAWNHRO 


Mean long. 


Year. 
Deg. 


270°6117 
65°3563 
220°1009 
14°8455 
169°5901 


324°3347 
119-0793 
273° 8239 
68°5685 
223°3130 
180576 


he 


HS OID WI O 
OARANWOSARNO 


_ 


at commence- 
ment of Solar 


+ 


Degrees. 


180:0 
178-8 
1776 
176°4 
1751 
174°0 
172-8 
171°5 
170°3 
169-0 


167°8 
166°5 
165°3 
163-9 
162°6 
161°3 
159°9 
158°5 
1573 
155°8 


154°4 
153-0 
1515 
150°1 
1486 
147-0 
1455 
1440 
142°3 
140-6 


138°8 
137-1 
135°3 
133-4 
1315 
129-4 
127°3 
125-0 
122-5 
120-0 


117-0 
114:0 
110°2 
106-0 
99°5 
90°0 


Longi- 
tude of 
apsis. 


Deg. 


171-3001 
171°3076 
171°3151 
171-3226 
171-3301 


171°3376 
171°3451 
171°3526 
171-3601 
171-3676 
171°3752 


180°0 
181-2 
182°4 
183°6 
184:9 
186:0 
187-2 
188-5 
189-7 
191-0 


192-2 
193°5 
194-7 
196°1 
197-4 
198-7 
200°1 
201°5 
202°7 
204-2 


205°6 
207°0 
208°5 
209°9 
211-4 
213-0 
214°5 
216:0 
217-7 
219-4 


221:2 
222:9 
224-7 
226°6 
228°5 
230°6 
232°7 
235-0 
237°5 
240°0 


243-0 
246-0 
249'7 
254:0 
260°5 
2700 


360°0 
3588 
3576 
356'4 
355°1 
354-0 
352°8 
351°5 
350°3 
349-0 


347°8 
3465 
345°3 
343°9 
342°6 
341°3 
339°9 
338°5 
337°3 
335°8 


334-4 
333-0 
3315 
330°1 
328°6 
327-0 
325°5 
324:0 
322°3 
320°6 


318°3 
317-1 
3153 
3134 
3115 
309-4 
307°3 
805°0 
302°5 
300°0 


297-0 
294°0 
2902: 
286°0 
279° 
270°0 


Longi- 
tude of 


node. 
Deg 


79°6822 
79°6807 
79°6193 
79°6778 
79°6764 


796749, 
79°6735 
79°6720 
796706 
79-6691 
79°6677, 
Wr 


TABLE XVIL—contd. 


Jupiter’s mean motion for Odd Years. 


rs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrea. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yvs. - Deg 
1 3035 11 33382 21 27730 831 22077 41 16424 51 10772 61 51:19 71 35467 81 2 
; 98°14 1, 
2 6069 12 417 22 30764 82 25112 42 19459 52 138:07 62 81:54 72 25-02 82 32349 oa vias 
BS 9104 13 3452 923 33799 833 28146 43 22494 53 16841 63 111°89 73 55°36 83 35884 93 302°31 
4 12139 14 6486 24 834 34 31181 44 255°29 54 19876 GH 14224 TH 8571 84 29°18 94 332-66 
& 15174 15 9521 25 3869 35 34216 45 28563 55 22911 65 17258 75 116:06 85 59°53 95 3°01 
6 18208 16 12556 26 69:03 36 121 46 315°98 56 25946 66 20293 76 14641 86 89°88 : 
3°3 
7 %21243 17 #15591 27 99°38 37 42°85 47 346°33 57 28940 67 23328 77 19675 87 12023 7 wo bon 
8 24278 18 18625 28 129°73 38 7320 48 1668 568 32015 68 26363 78 207-10 88 150°57 98 94-05 
9 27313 19 21660 29 16007 39 10355 49 47°02 59 35050 69 293:97 79 237-45 89 180-92 99 124°40 
O 30347 20 24695 30 19042 4ZO 13390 50 77°37 60 20°85 70 324:32 80 267:80 90 21127 100 154-74 
Jupiter’s mean motion for Days. “f 
i) 1 2 3 4 5 6 (a we oO 1 a coe | 5 6 7 8 9 
Jays Degrees, Days. Degrees. 
Oo... O80 O17 025 033 O41 0°50 0°58 O66 075 19 15°79 15°87 15:95 16°04 16°12 16°20 16-29 16-37 1645 16°53 
4 O83 O91 1:00 1:08 1:16 1:25 1°33 1:41 1:50 1:58 20 16°62 16°70 16°78 16°87 16°95 17°03 17-12 17°20 17-28 17-37 
2 166 1°74 1:83 1:91 1°99 2°07 2:16 2°24 2°33 2-41 24 17-45 17°53 17°61 17°70 17°78 17°86 17-95 18°03 18-41 18°20 
BS 249 258 266 2°74 2°82 2°91 2:99 307 316 3-24 22 18:28 18°36 18°45 18°53 18°61 18°70 18°78 18°86 18-94 19-03 
4 332 3°41 3°49 357 366 3°74 382 3:90 3°99 4-07 23 19-11 19°19 19°28 19°36 19°44 19°53 19-61 19-69 19-78 19-86 
6 415 424 432 440 4:49 457 4°65 4°74 482 4-90 24 19°94 20°02 20°11 20°19 20°27 20°36 20°44 20°52 20°61 20-69 
6 4:99 5°07 515 5.23 5°32 540 548 557 565 573 25 20°77 20°86 20°94 21-02 21:1] 21°19 21-27 21°35 21-44 21-52 
T 5°82 5°90 5°98 6:07 615 6°23 631 640 648 656 — 26 21°60 21°69 21:77 21°85 21°94 22°02 22°10 22°18 29-97 22-35 
8 665 673 681 690 6:98 7:06 716 723 7:31 7:39 27 22°43 22°52 22°60 22°68 22°77 22°85 22-93 23-02 93-10 23-18 
9 748 756 764 773 781 789 7°98 806 814 8-23 . 98 23°27 23°35 93°43 23°51 23°60 23°68 23°76 23:85 23°93 24-0] 
{0 831 8°39 847 856 864 872 881 889 897 9-06 29 24°10 24°18 24°26 24°35 24°43 24°51 24:59 24°68 24°76 24°84 
44 914 9:22 9:31 9°39 947 955 964 972 960 9-89 — 30 24°93 25-01 25:09 25°18 25°26 25°34 25°43 25-51 25-59 25-67 
12 9°97 10°05 10°14 10°22 10°30 10°39 10°47 10°55 10°64 10°72 31 25°76 25°84 25-92 26°01 26°09 26:17 26°26 26°34 26°42 26°51 
26°7 


13 10°8( 10°88 10°97 11°05 11°13 11:22 11°30 
14 11°63 11°72 11°80 11-88 11°96 12°05 12:13 
15 12°46 12°55 12 63 12°71 12°80 12°88 12°96 
16 13:29 13°38 13°46 13°54 13°63 13-71 13°79 
47 14°13 14:21 14°29 14°37 14°46 14°54 14°62 
18 14°96 15°04 15°12 15°21 16°29 15°37 15°45 


11°38 11°47 11:55 
12°21 12°30 12:38 
13°04 13°13 13°21 
13°88 13°96 14-04 
14°71 14°79 14:87 
15°54 15°62 15°70 


32 26°59 26°67 26°75 26°84 26:92 27-00 27-09 27:17 27°25 27-34 
33 27°42 27°50 27°59 27°67 27°75 27°84 27°92 28-00 28-08 28°17 
34 28°25 28°33 28°42 28°50 28°58 28°67 28°75 28-83 28°92 29-00 
35 29°08 29°16 29°25 29°33 29°41 29°50 29°58 29°66 29°75 29°83 
36 29°91 30°00 30°88 30°16 30°24 30°33... - ee bes 


Jupiter's Annual Equation. 


mo +h ae ES Bu ee ee 9 = & Ser a i ee ee BO ‘g 
Degrees. Degrees, 

-_ of @8 £3 18 24 #1 37 &3 49 556 O 180-0 180°4 180°8 181°3 181°7 182-1 182°5 182-9 183°3 185-7 
- 61 8F 74 80 86 %92 98 104 11-1 11°7 4 184°1 184°5 185°0 185°4 185°8 186°2 1&6°6 157°0 187°5 187-9 
2 122 12:9 13° 14:1 147 #15°4 160 166 17:2 17°9 2 1883 188°7 189°1 189°6 190°0 190°4 190°8 191°3 1917 192-1 
3 185 19°71 197 204 21°0 21:6 22:2 22:9 235 24-2 3 192°5 193°0 193-4 193°8 194°3 194°7 195°1 195°5 196°0 196°4 
& 248 25°4 261 26°7 274 280 286 29:2 29°9 30°6 4 196°9 197°3 197°8 198°2 198°6 199-1 199°6 200-0 200°5 200°9 
& 31:2 31:9 32:6 33°2 33°9 34:5 35:2 35:9 366 37:2 5 201°4 201°8 202°3 202-8 203°2 203°7 204°2 204-7 205-2 205°6 
6 37°9 386 39°3 40°0 40°7 41:4 42°0 42°8 435 44:2 6 2061 206°6 207-1 207°6 208°1 208°6 209°1 209°6 210:1 210-7 
4" 449 45°7 464 472 479 486 494 502 509 5b1°7 7 211-2 211-7 £12°3 212°8 213-4 213-9 214°5 215°1 2.5°6 216°2 
8 52:4 532 5640 54:8 55°7 564 573 582 59°0 59°8 8 216°8 217-4 217°9 216°6 219°2 219-8 220°4 221°1 221° 222-4 
9 60°7 61°6 62°5 63:4 644 65°3 663 67°2 683 60°4 9 223°2 293°8 224°6 225°3 226°0 226°8 227°6 228°3 229-2 229°9 

40 704 71°5 72°7 73:9 75°0 764 776 79°0 805 82:0 40 230°9 231°8 232°8 233°8 234°8 2360 237-0 2381 2594 240°8 

41 837 855 87:3 90°0 93:0 975... vee vive 414 242°3 243°8 245°8 247°8 250°5 255°0 sos = = 


Maximum Equation 11°54 for Anomaly of 103°00, 
Ne i, ea ee 


Maximum Equation 11°54 for Anomaly of 257-00 
a, ee lk. el i ee oe 


Degrees. Degrees. 

41 «+ 106°0 109°5 112°2 1142 1162 117-7 a4 vs w+ 2625 267-0 270°0 272°5 2745 276°3 

10 1192 1206 121-9 123-0 1240 126-2 126-2 127°2 128-2 129-1 40 2780 279° 281-0 282-4 283-6 285-0 286°4 287-3 2885 BY" 
@ 1301 130°8 131°7 182-4 133:2 134-0 134°7 135-4 136-2 136°8 Q 290°6 291°7 292°8 293°7 294°7 295°6 296°6 Z9T5 2984 299°3 
6 137-6 1382 138-9 139°6 140°2 140°8 141°4 142°] 142°6 143-2 8 300°2 301°0 301°8 302°7 303°6 304:3 305-2 306-0 3068 307-6 
] 143°8 144-4 144°9 145°5 146°1 146°6 147-2 147-7 1483 140°8 7 308-3 3091 309°8 310°6 3il-4 312°1 312°8 th 314°3 315-1 
G@ 149°3 149°9 150-4 160-9 151°4 151°9 152-4 152-9 153-4 163-9 6 315-8 3165 317°2 3180 318°6 319°3 320°0 3207 321-4 3221 
6B 154-4 164-8 155°3 155°8 1563 156°8 157°2 157°7 158-2 1586 & 322°8 3234 8241 324°8 525°5 326°1 326°8 327°4 328°1 3285 
4 1591 159°5 160°0 160-4 160°9 1614 161°8 162-2 162°7 163:1 4 329°4 330°1 3380°8 331°4 332°0 032°6 333°3 333°9 334°6 335°2 
B 1636 164-0 164% 164° 165°3 165°7 166°2 166°6 167°0 1675 3 335°8 3365 387+1 337° 335°4 439°0 339-6 3403 340°9 B41 
2 1679 1683 168°7 1692 169°6 170°0 170°4 170°9 1713 171°7 2 342° 1 342°8 343°4 344°0 344°6 345°3 345-9 3465 B47°1 BATS 
4 1721 1725 1780 1784 178°8 174-2 174°6 175°0 175° 175°9 1 348°3 348°9 349°6 360°2 850°8 351°4 3862-0 352°6 353°3 BOR 
O 1763 1767 1771 «ATT 1779 1788 1787 1792 1796 180°0 O 354°5 865°1 855° 3669 356°9 3576 8582 458s BO94 BOY 


TABLE KWII.—contd. 
Jupiter's Anomaly. 
+ 0 4 -@ 93 4 6 €. 4533 — 0 1 2 3 <4 5 6 Fa ’ 
Degrees. Degrees. 
O OO 11 22 32 44 #55 66 T7 88 99 O 180-0 181:1 182°2 183°2 184-4 185°5 186°6 187:7 1888 us 
4 110 122 133 145 156 167 179 191 20-2 215 1 191-0 192-2 193°3 194-5 195-6 196-7 197-9 199-0 200-2 
2 22°6 23:9 25:1 264 276 289 30°2 31:5 32-9 34-1 2 202-6 203-9 205'1 206°4 207°6 208'9 210°2 211-5 212-9 7 
3 35:5 37:0 384 39°9 41:4 42:9 44:5 461 47°7 495 3 215-6 217-0 218-4 219-9 2i-4 222-9 224-5 226-1 2297-7 
4 52 531 55-0 B71 592 617 64:0 67°0 700 74-0 4 231-2 233:1 235-0 237-1 239°2 241-7 244-0 247-0 250-2 254 
& TTB OO GA uk ce I es B 2575 FIOO a dee age wee Nee we me 
Maximum Equation 5°0994 for Anomaly of 90:00 Maximum Equation 5:0994 for Anomaly of 27000. | 
+ & 6-9 -6@ 6&6 &@ @ <S 4 <O — 9§ 8 + £6 6 4.3 ae 0 
Degrees. Degrees. 
5 ax . 90:0 102°5 5 vee 270-0 2 
% 1060 110-0 113-0 116-0 1183 120°8 122'9 125-0 126-9 1288 A 286-0 290-0 293-0 296-0 2983 3008 302-9 305-0 306-9 
3 130°5 132-3 133-9 135° 137-1 138-6 140°1 141°6 143°0 144°5 3 310°5 312-3 313-9 315-5 317:1 318-6 3201 321-6 323-0 324 
2 145°9 14771 148°5 149-8 151°] 152-4 1538°6 154°9 156-1 157-4 2 325°9 327-1 328°5 329°8 381:1 332°4 333°6 334°9 386-1 337° 
4 1585 159°8 160°9 162°1 163°3 164:°4 165°5 166-7 167°8 169-0 1 338°5 339°8 340-9 342°1 343°3 344°4 345°5 346-7 347°8 349 
O 170°1 171-2 172°3 173-4 174°5 175-6 176°8 177-8 178°9 180-0 O 350°1 351-2 352°3 353:4 354°5 355°6 3568 357°8 358-9 360° 
x 
VENUS. 
Data for calculating Latitude and geocentric Longitude of Venus from B.C. 1 to A.D. 2000. 
Venus’ mean motion for Centuries. + 
Mean long. : : Mean long. ‘ 4 
Longi- Longi- 8 Longi- Longi- 
A.D. Kaliyuga. SR gegen tee tude of tude of A.D. Kaliyuga, ie oe tude of Le 
age apsis. node. Wear. T  apsis. node, 
Deg. Deg. Deg. Deg. Deg. 
1 Bo. 3101 KY. 3032772 79-7837 59-8089 1000 A.D. 4101 K.Y. 1331288  —79-8283 
109 A.D. 3201 1422624 79°7882 59° 7964 1100 4201 332°1140 79°8328 
200 3301 341:2475 797926 59°7889 1200 4301 171-0991 79°8372 
300 3401 180-2327 79°7971 59°7814 1300 4401 10-0843 79°8417 
400 3501 192178 79°8016 59°7738 1400 4501 209-0694 79°8461 
500 3601 218-2030 79-8060 59°7663 1500 4601 48-0546 79-8506 
600 3701 57°1882 79°8105 59°7588 1600 4701 247:0398 79°8550 
700 3801 2561733 79°8149 59°7513 1700 4801 86°0249 79-8595 
800 3901 95°1585 79°8194 59°7438 1800 4901 285:0101 79-8639 
900 4001 294:1436 79°8238 59°7363 1900 5001 123-9952 79°8684 
2000 5101 322°9804 79°8729 
Venus’ mean motion for Odd Years. 
baer 6 Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. 
‘19 114 317-09 24 48°99 34 14088 44 232-78 51 324-68 , 
2 9038 12 182-28 29 274-18 32 607 42 97:97 sa 189°87 aa osiar 72 ae S2 105 EF an 
3 31557 13 47:47 23 13937 33 231-96 43 32316 53 55:06 63 146-96 73 23836 83 330-76 93 
4 180°76 14 27266 24 456 34 96456 44 188-35 54 280:°25 64 1215 7H 104:05 84 195°95 94 
5 45°95 15 137°35 25 229°75 35 321-64 45 5354 55 14544 65 237-34 75 32924 85 61°14 95 
6 271:14 16 3°04 26 94:94 36 18683 46 278:73 56 10°63 . . : 
7 13633 147 22823 27 32013 37 6202 47 14392 57 235-82 e7 773 bt ‘Ewen oy setae of 
8 152 18 93-42 28 18532 38 27721 48 911 58 10101 68 19291 78 28481 88 16°71 oe 
= 72671 19 31861 29 5051 39 14240 49 23430 59 32620 69 5810 79 18000 89 241-90 a 
91°90 20 18380 30 27570 40 759 50 99:49 6O 19139 70 28329 80 16:19 90 107-09 100 


d . 
: TABLE XVI1—conid. 
na Venus’ mean motion for Days. Venus’ Annual Equation. Venus’ Anomaly. 
Days. » 4, .8 €-«8 ee, F 8 9 - eS = ge | 
Degrees. 
Degrees. O 00 1800 180:0 360°0 Degrees. 
160 320 4:81 641 801 961 11°21 12-82 14-42 : Mas es ee 
ae ; . ‘ ; . 4 P 2 47 179°2 1808 355°3 0-0 00 180: 
16:02 17-62 19°23 20°83 22:48 24°03 25°63 27:24 28°84 .30°44 3 71 178-8 181-2 352°9 O1 3-0 330 
82-04 33°64 35°25 36:65 3845 40:05 41°65 43°26 44:86 46-46 4 95 1785 1815 3505 o-2 60 186°0 
6 119 1781 1819 3481 
48:06 49°67 51:27 52:87 54:47 56:07 57-68 59:28 60°88 62°48 G6 143 1777 1823 3457 03 92 189-2 
64°08 65°68 67:29 68:89 70-49 72-09 73:70 75:30 76.90 7850 7 WT 1773 #1827 3433 « @8 102 1902 
80°11 81:71 83°31 84:91 86°51 88°12 89°72 91°32 92°32 94:53 8 191 1769 1831 340°9 O05 155 1955 
9 214 1766 1834 3386 
b 96°13 97°73 99°33 100-93 102-54 104:14 105-74 107-34 108-94 110-55 OG 187 1987 
a 11215 113°75 115°35 116-95 11856 120-16 121-76 123-36 124-97 126-57 10 23-9 1762 183-8 336-1 O7 22-2 202-2 
8 128-70 129-77 131°37 132°98 134-58 13618 137-78 189-38 140-99 142-59 414 263 175°3 1842 333-7 O8 25:7 205-7 
e 12 28:7 1753 1847 331-3 
144-19 145°79 147-40 149-00 150°60 152-20 153-80 155-41 157-01 158-61 13 311 1749 1851 328-9 O09 295 2095 
160°21 161°81 163°42 165-02 166°62 168-22 169°83 171-43 173-03 174-63 14 33:5 1745 1855 3265 1-0 383-2 213-2 
LU 176°23 177-84 179-44 181-04 182°64 182-24 185-85 187-45 189-05 190-65 - 15 35°9 1741 185°9 324-1 Zi. «37-2 «217-2 
_ 7 16 384 1737 186°3 321°6 
(19225 193-86 195°46 197-06 198°66 200-27 201°87 203-47 205-07 206-67 17 40°38 173-2 1868 319-2 412 415 2215 
20828 209-88 211-48 213-08 214°69 216-29 217-89 219-49 221-09 222-70 18 432 172°3 187-2 3168 13 452 225-9 
0 225-90 227°50 229-10 230°71 232°31 233-91 235°51 237-11 238-72 19 457 1724 1876 3143 14 615 231-5 
b 240-32 241-92 243:52 245-13 246-73 248°33 249-93 251°53 253-14 254-74 20 482 1719 1881 311°8 V5 57-7 237-5 
} 256°34 257-94 259°54 261-15 262-75 264-35 265°95 267-56 269°16 270-76 24 506 1714 1886 309-4 16 647 2447 
17 272°36 273°96 275°57 277-17 27877 280°37 281°97 283-58 285°18 286°78 22 53:1 170°9 189°1 3069 17 86750 255-0 
Be 23 556 170°4 1896 3044 175 90°0 270-0 
8 288-38 289°98 291°59 293-19 294-79 296:39 297:99 299-60 301-20 302-80 24 5682 1699 1901 301°8 
(9 304°40 306-01 307°61 309-21 310-81 312-41 314-02 315°62 317-22 318-82 25 607 1694 1906 299-3 + _— 
10 320-43 322-03 323°63 325-23 326°83 328-44 330-04 331-64 333-24 334-84 - 26 633 1689 191-1 296-7 
27 65°9 1683 191°7 294-1 1:7 105-0 285-0 
b4 336°45 338-05 339°65 341-25 34286 344-46 346°06 347°66 349°26 350°87 28 684 167:7 1923 291°6 16 1153 295-3 
2 852-47 354-07 355-67 357°27 358°88 O48 208 368 5:29 6:89 29 711 16771 192°9 288-9 1-5 1223 302-92 
3 849 10:09 11°69 13°30 14°90 1650 1810 19°70 21°31 22-91 
e. 30 73°38 1664 193°6 286-2 1-4 1285 3085 
24°51 2611 27°72 29°32 80°92 32:52 34:12 35°73 37:33 38-93 31 76:4 165°8 1942 283°6 13 1348 314-8 
1 40°53 42:13 43°74 45°34 46°94 4854 5015 5175 53:35 54°95 32 79:1 1651 1949 280°9 12 13885 3185 
| 6655 58:16 59°76 61°36 62°96 64:56 66:17 67°77 69°37 70:97 83 81:9 1643 195°7 2781 
iz BZ 847 1635 1965 275-3 4:4 1428 3928 
T 12°57 74:17 75°78 77:38 78°98 80°59 82:19 83°79 85°39 86-99 35 875 162:7 1973 2725 1‘O 1468 326°8 
88°60 90°20 91:80 93:40 95°00 96°61 9821 99°81 101-41 103-02 36 90:4 161°9 1981 269°6 Q9 1505 330% 
04°62 106°22 107°82 109-42 111-03 112°63 114°23 115°83 117-43 119°04 37 934 161°0 alg 266°6 02 
a 38 964 159°9 200'1 263°6 : 154°3 3343 
10 120°64 122-24 123-84 125-45 127-05 12865 180°25 131-85 133°46 135-06 389 996 1588 2012 260-4 O'7 157-5 337-8 
A 136°66 139-26 139°86 141-47 143-07 144°67 146-27 147-87 149-48 151-08 OG 161-3 341° 
2 152°68 154°28 155°89 157-49 159°09 160°69 162°29 163-90 165°50 167°10 40 1028 157:7 2023 257-2 
‘4 41 1062 1562 2038 253°8 O5 1645 3445 
168-70 170°30 171°91 173°51 175°11 176-71 178°32 179-92 181°52 183-12 42 1098 1546 205-4 250°2 O-4 1698 3498 
4 184-72 186°33 187-93 189-53 191:13 19273 194-34 195-94 197-54 19914 43 1136 1528 207-2 246-4 O03 1708 3508 
20075 202-35 203-95 205°55 207°15 208-76 210-36 211-96 213°56 215-16 44 1179 1506 2094 2421 
6 216°77 218°37 219-97 221°57 223'18 224-78 op cm Gig 1 45 122-9 147°8 212°2 2371 O2 1740 3540 
ets 46 1297 142:9 217:2 2303 0°14 1770 3570 
4638 1350 ... 225°0 ans OO 180:0 360°0 
SATURN. 
Data for calculating Latitude and geocentric Longitude of Saturn from B.C. 1 te A.D. 2000. 
Saturn’s mean motion for Centuries. ia 
Mean Long : - Ong. Longi- Longi- 
Longi- Long}- at commence- , 08 ri 
- at commence- € 7 
LD. nga, tude of tud: A.D. Kaliyuga : Sain, tude of tude 
Deg. Deg Deg. Deg. Deg. Deg. 
1 BC 3101 K.Y,  70°378 2866194 100-4714 14000 A.D. 4101 KY. 496072 2366226 100-4162 
io A.D 3201 2124447 2366197 100-4659 1100 4201 191-5141 286°6229 100-410" 
3301 8643517 236°6200 +: 100°4604 1200 4301 Oe eee eee 
aoe 3401 136-2586 2366203  100°4548 1300 4101 116 3280 236°6236 = 100°399 
3501 2741655 236°6207 100°4493 1400 4501 257°2349 236 °6239 100°3941 
7 360) 600725 2366210 100-4438 1500 4601 rete | Sue inoenel 
500 3701 2019794 2366213 1004383 1600 4701 181-0488 peoenes 100 3831 
700 3801 3438864 236°6216 100-4328 1700 4801 322-9558 23 6.6246 100-3776 
B00 3901 125-7988 286°6220 1004272 — ty tens wbeRS 100206 
, 6223 246°7690 06'O200 4669 
$00 ones ish oabgs 2000 5101 28°6766 236°6259 100°3610 
/~. 


> 


206 


TABLE XVII.—contd. 


Saturn’s mean motion for Odd Years. 
Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. 
51 26317 Gi 2536 71 14755 81 269°74 91 
27539 62 37°58 72 15977 82 281-96 92 
28761 63 4980 73 17199 83 29418 93 
299:33 64 62:02 74 18421 84 306°40 94 
31205 65 7424 75 19643 85 318°62 $5 
392427 66 8646 76 20865 86 330°84 96 
33649 67 9868 TT 220°87 87 343-06 97 
“348-71 68 11090 78 23309 88 355-28 98 
092 69 123:12 79 245-31 89 7°50 99 


Yrs. Deg. Yrs. Dez. Yrs. Deg. Yrs. Deg. Yrs. Deg. 


4.1922 41 13441 24 25660 314 18:79 41 140°98 
2 2444 12 14663 22 26882 32 31:01 42 153-20 
3 3666 13 15885 23 28104 33 43:23 43 165-42 
Aa 4888 14 171:07 24 29326 34 55°45 44 177-64 
5 61:09 15 18329 25 30348 35 6767 45 189-86 
6 7331 16 19550 26 31770 36 79:89 46 202:08 
7 8h58 17 20772 27 32991 37 9210 47 214-30 
8 9775 18 21991 28 342913 838 10432 48 22651 
9 10997 19 23216 29 35435 39 11654 49 23873 
40 12219 20 24438 30 657 40 12876 50 250°95 


Saturn’s mean motion for Days. 
Days.O 1 2 3 


Days.9 1 2 1 & 5 WG. eae 8’ 9 
Degrees. . 
w= 0°08 007: «0:10 0:13 O17 0:20 0-23 0:27 0:30 
0:33 0:37 0:40 043 0-47 0:50 0:53 057 060 O64 
0°67 O70 OV4 O77 O80 0°84 O87 0:90 0°94 0:97 
1:00 1:04 1:07 110 114 117 1:20 1°24 1:27 1°30 
1:34 1:37 140 1°44 1:47 151 154 157 161 164 
167 21-71 1:74 177 1:81 1°84 L87 291 194 1:97 
901 2:04 2:07 Q1l 214 B17 B21 B24 227 231 
9:34 9:38 241 244 248 251 254 258 261 264 
268 2:71 274 278 28l W834 288 291 294 2:98 


OAOMNAWNRO 


9 301 3:04 3:08 311 3:14 318 321 3:25 328 3:31 
40 335 338 3:41 345 348 351 3:55 3:58 361 3-65 
44 368 3:71 3°75 3:78 381 3°85 3°88 3:91 3:95 3:98 
142 401 405 4:08 4:12 4:15 4:18 4:22 425 4:28 4:32 
143 4385 438 442 445 448 452 455 458 462 4°65 
44 468 4:72 4:75 4°78 4:82 4°85 488 4:92 495 4:99 
15 502 5°05 509 512 515 6:19 522 5:25 529 532 
16 535 539 542 545 549 552 555 5:59 562 565 
17 569 5472 575 5°79 582 585 5°89 592 596 5:99 
18 602 606 609 612 616 619 622 626 629 632 


60 


13:14 70 13533 80 25752 90 1972 100 141: 


19 
20 
21 
22 
23 
24 
25 
26 
27 


28 
29 
30 
31 
32 
33 
34 
35 
36 


636 639 642 646 649 652 656 659 662 6 
6°69 672 676 679 6°83 686 689 693 696 6 
703 7:06 7:09 7:13 7:16 7:19 7:23 7:26 7:29 7 
736 7:39 7:43 746 749 753 756 759 763 7 
770 7:73 776 7:80 7:93 786 7:90 7:93 7:96 & 
$03 806 810 813 816 820 823 826 829 8 
8°36 840 843 846 850 853 857 860 863 8 
8-70 873 877 880 883 887 890 893 89T 9 
9:03. 9:07 910 913 917 920 923 9:27 9:30 9 


937 9°40 943 947 950 954 957 960 9°64 9 
970 9°74 9:77 9°80 9°54 9°87 9:90 9:94 9-97 10: 
10-04 10°07 10°10 10°14:10°17 10°20 10°24 10-27 10°31 10: 
10°37 10-41 10°44 10°47 10°51 10°54 1057 10°61 10°64 10: 
10°71 10°74 10°77 10°81 10°84 10°87 10°91 10°94 10-97 11: 
11:04 11°07 11°11 11°14 11°18 11°21 11°24 11°28 11°31 11: 
11°38 11°41 11-44 11°48 11°51 11°54 11°58 11°61 11°64 11: 
11°71 11°74 11°78 11°81 11°84 11°88 11°91 11°94 11:98 12: 
12°06 12°08 12°11 12°15 12°18 132) ... ne 


Saturn’s Annual Equation. 


GS-4: 2 -3 @ > S252 22S 
Degrees. 

oo: 50 20 1. 4). Oh Sete aos 2a 

102 11:2 122 133 144 154 164 175 185 196 

206 21:7 22:7 23:3 249 260 271 28-2 29°2 80-4 
315 326 33°7 34:9 3861 37:2 384 39°6 40°38 42:0 
432 44:5 459 471 48:5 49°7 51:1 525 54:0 55°5 
570 5685 601 61:7 635 65°4 67:2 69°2 715 73°7 
762 793 827 87:5 97:5 ie 

Maximum Equation 6°3767 for Aoenpeey of 97: 50. 
= 6 F § 6. €— 2 2 - e 
Degrees. 

i ree. a Ee 
117-7 1200 121-°7 123-7 125-4 127-0 128-7 130-2 131°5 132-7 
134:1 135-4 136°6 137°9 139-0 140-2 141°3 1425 1435 144°6 
145°6 146°7 147-7 148°7 149°7 150°6 151-6 152°5 153°5 154-4 
155°3 156°2 157-2 1581 1589 169°2 160°7 161°6 162°5 1633 
164°2 165°1 165°9 166°7 167°6 168-4 169-2 170°1 170-9 171-7 
172°6 173-4 174°2 175-1 176°9 176°7 1775 178°3 179°2 180°0 


Onnwoneo + 


OrRNWROO + 


| OoRwWnRoO 


Or NWR OaAD 


oe 1 2 38 <«& 6 623 
Degrees. 
180°0 180°8 181°7 182-5 183-3 184-1 184°9 185°8 186°6 18' 
188°3 189°1 189°9 190°8 191°6 192°4 193°3 194-1 194-9 19; 
196°7 197-5 198-4 199-4 200°8 201-1 201-9 202°8 203°8 20: 
205°6 206°5 207°5 2084 209°4 210°3 211°3 212°3 213°3 21: 
215°4 216°5 217°5 218°7 219°8 221°0 222°1 223°4 224°6 22) 
227°3 228 229°8 231°3 233°0 234°6 236°3 238°3 240°0 24 
244°3 247°3 250°8 255°0 262-5 sas 
Maximum Equation 6'3767 for Anca of "62:50 
‘9 ‘8 oy | 6 ‘5 a 3 oP) 4 +| 
Degrees, 
.. 262°5 272°5 277-3 280°8 28 
286°3 288'5 290° 8 292: 8 2946 296°5 298°3 299°9 301°5 30 
304°5 506°0 307°5 308-9 310°3 311-5 312-9 314-1 3155 3) 
318-0 319°2 320°4 321-6 322°8 323.9 325-1 326°3 327-4 32 
329°6 330°8 331°8 332°9 334°0 335°1 336°2 337-3 338°3 33 
340°4 341°5 342°5 343°6 344°6 345°6 346°7 347°8 348°8 34 
360°8 351°8 352°9 353-9 354°9 355°9 356°9 3580 359°0 36 


Saturn’s Anomaly. 


+ a oe i ee a Se 
Degrees. 
oO OT T6682 USD USF Ee OD Oe G7 
74 81 89 96 104 112 119 137 334 j49 
1497157 165 172 181 188 196 204 21:2 22:0 
22°38 23°7 245 253 26:1 269 27:8 28:7 295 30:3 


31-2 32:1 33°0 33:9 34:8 35:7 36:7 376 385 39:5 
405 415 425 435 446 456 467 479 49°0 501 
614 525 653°9 551 565 579 592 609 62:5 64-1 
66:0 677 700 722 750 782 83:0 90:0 
Maximum Equation 76586 for Anomaly of 90:00, 
Degrees. 

ies = 90°0 97:0 101°8 105°0 107°8 110-0 112: 114°0 
115°9 117°5 119-1 120°8 122-1 123°5 1249 1261 127-5 128-6 
129°9 131°0 132'1 133°3 184°4 135-4 136°5 1375 138-5 139°5 
140°5 141°5 142-4 143:3 144-3 145-2 14671 147°0 147°9 148°8 


Joos whyrno + 


149°7 150°5 151-3 152°2 153°1 153°9 154°7 165°5 1563 157-2 
158-0 168'8 159°6 160°4 161°2 161°9 162°8 163°5 164°3 165:1 
165°8 166°6 167°3 1681 168°8 169°6 170°4 171°1 171°9 172°6 
173°3 1741 174°3 175°6 176°3 177-1 177°8 178°5 179°3 180-0 


Onrnwn AGanR + 


| ASA WhNRo 


COrFNWO RBRAQN 


‘Os 2 3 4@ 5 ‘6 a 
Degrees. 
1800 180°7 181°5 182:2 182°9 183°7 184°4 185-2 185-9 18) 
187°4 188-1 188°9 189°6 190°4 191:2 191°9 192-7. 193°4 19 
194°9 195°7 196°5 197°2 198-1 198°8 199°6 200-4 201-2 20 
202°8 203°7 204°5 205°3 206°1 206°9 207°8 208-7 209°5 21 


2112 212°1 213-0 213-9 214°8 215° 216°7 217-6 218°5 21 
220° 221:5 292°5 223°5 224-6 225°6 226°7 227-9 229°0 23) 
2314 232°5 233-9 234:1 236°5 237-9 239-2 240-9 242°5 24: 
946°0 247°7 2500 252°2 255°0 2582 263-0 2700 ...  « 
Maximum Equation 7'6586 for Anomaly of 270°00. 
9 ‘8 “7 6 ‘5 7: & 3 i?) “4 el 
Degrees. 

270-0 277°0 2818 285°0 287°8 290-0 299°3 29 

295°9 2975 299-1 300°8 302°1 303°5 304°9 3061 307°5 30) 
309°9 211-0 312-1 313-3 314°4 315-4 3165 317°5 3185 31 
320'5 3215 322-4 323°3 324°3 325°2 3261 327-0 327-9 32 


329°7 330°5 331:3 332-2 333-1 333°9 334:7 335°5 336-3 33 
338°0 3388 339-6 340°4 341:2 341-9 342°8 343-5 344°3 SH 
345°8 346°6 347°3 848-1 3488 349°6 350-4 351-1 3519 30 
353°3 354°1 354°8 355°6 3563 357'1 357-8 858°5 at 


‘ 7? 
» 


TABLE XVII. A. 


Sun's mean Longitude and Equation for every corhplete day of Hindu Solar year. 
Day ©’s mean Eqn. 


Day @©’s mean Eqn. 
longitude. 


Degrees. 
O 357-8606 42-1378 
1 358-8462 2-1332 
2 359-8318 21228 
3 08174 2:1133 
4 18030 2-1036 
5 27886 2-0967 
G6 37742 2-0858 
7 4°7598  2-0767 
8 5°7454 2-0647 
9 67310 20514 
10 77166 2-0394 
41 87022 2-0267 
12 96878 2:0122 
143 106734 1-:9986 
(14 «116590 =—-1-9833 
15 126446 = 1:9667 
16 136302 1-:9500 
47 146158 = 1:9333 
48 15°6014 1°:9167 
19 165870 1:9000 
20 17-5726 1-8833 
21 185582 1:8622 
22 1954388 1:8419 
23 20-5294 1-:8217 
24 215150 1:8025 
25 225006 1-:7814 
26 23:4862 1:7600 
27 244718 1°7383 
28 25°4574 1°7167 
99 264430 1-6933 
B30 27:4286 1-:6680 
B1 284142 1:6455 
32 29:3998 16192 
33 303854 1:5955 
B34 31°3710 = 1:5692 
85 323567 1:5455 
BG 33:3423 15167 
B37 343279 1:4914 
88 353135 1-4633 
B39 362991 1:4358 
40 37:2847 1:4061 
41 382703 1:3778 
42 39°2559 1°3480 
43 402415 1-3180 
44 412271 1-2894 
45 42-2127 1-2586 
46 43-1983 1-2197 
AT 441839 1:1967 
48 451695 1:1647 
49 461551 1:1347 
60 471407 1:1014 
61 481263 = 1-0703 
62 491119 1-0369 
63 50°0975 1-0025 
64 61-0831 9703 
56 52-0687 ‘9358 
66 530543 ‘9025 
67 64-0499 ‘8667 
6B 55°0955 ‘8333 
69 560111 ‘7964 
60 69967 ‘7622 


61 


112 
113 
114 
115 


116 
117 
118 
119 
120 
121 


longitude. 
Degrees. 
57°9823 +7267 
58-9679 “6919 
59-9535 ‘6461 
60°9391 "6192 
61-9247 ‘5847 
62-9103 “5480 
63°8959 ‘i111 
64°8815 +4739 
65°8671 4369 
66°8527 -4000 
67°83 83 +3622 
68-8239 *3192 
69°8096 ‘2869 
70'7952 -2486 
717808 -2167 
72: 7664 ‘1717 
73-7520 1333 
747376 0975 
75°7232 “0600 
76°7088 0203 
776944 —O167 
78-6800 "0550 
79°6656 0933 
80°6512 +1314 
81°6368 1692 
82°6224 2072 
83-6080 +2444 
84:5936 +2833 
- 85°5792 3203 
86°5648 3572 
87-5504 8955 
88°5360 +4333 
89°5216 -4692 
90°5072 ‘5061 
91°4928 ‘5433 
92°4784 *BT89 
93-4640 +6167 
94°4496 6525 
95°4352 ‘6894 
96°4208 "7228 
97°4064 *7586 
98-3920 "7944 
99°3776 *8289 
100°3632 "8633 
101-3488 8986 
102°3344 9333 
103°3200 *9667 
1043056 1:0009 
105°2912 1°0333 
1062760 1:0667 
107°2625 1/1000 
108°2481 1:1308 
109°2337 1°162 
110°2193 1°1955 
111°2049 12253 
1121905 =. 12561 
113°1761 1°2858 
1141617 =—:1°3167 
1161473 =-:1°3455 
1161329 1°3739 
1171185 =. 14095 


Day ©’s mean Egn. 
longitude. 
Degrees. 
122 1181041 —1:4333 
123 119°0897 1°4586 
124 1200753 = 1:4883 
125 121:0609 1:5133 
126 122:0465 1:5405 
127 123:0321 1:5667 
128 1240177 1:5919 
129 125:0037 1:6167 
130 125°8889 1°6433 
131 126°9745 1°6667 
132 127-9601 1:6894 
133 1289457 1:7133 
134 129-9313 1:7358 
135 130-9169  1°7572 
136 131:9025 1:7789 
137 132-8881 1:8000 
138 133:8737 18217 
139 134:8593 1:8419 
140 135°8449 =1:8597 
141 136:8305 1:8789 
142 137-8161 1:8980 
143 1388017 1-:9167 
144 139-7873 = 19333 
145 140°7729  1-9500 
146 141:7585 =1:9667 
147 142-7441 1:9825 
148 143:7298 1-:9980 
149 1447154 20122 
150 145°7010 2-0253 
151 1466866 2°0369 
152 147-6722 2:0492 
153 1486578 2-0611 
154 149°6434 20739 
155 150-6290 20858 
156 1516146 2°0955 
157 1526002 2°1036 
158 153°5858 2°1136 
159 154°4714 2°1228 
160 155°5570 2°1314 
161 1565426 2:1383 
162 1575282 2°1433 
163 1585138 21494 
164 159-4994 2°1567 
165 1604850 2°1603 
166 161:4706 21617 
167 1624562 21667 
168 163:4418 2°1692 
169 1644274 2:1728 
170 1654130 21742 
171 1663986 2°1755 
472 167-3842 21769 
173 1683698 2°1755 
174 1693554 21742 
476 1703410 21728 
476 171°3266 2°1714 
477 172:3122 21678 
178 173:2978 2°1642 
179 174-2834 21597 
180 175°2690 21561 
181 1762546 21489 
1482 177:2402 21439 


Day @©’s mean Egn. 
longitude. 
Degrees. 
183 178-2958 —2:1367 
184 179-2114 2-1305 
185 1801970 21219 
186 181:1897 2-1183 
187 18216838 2-1061 
188 183-1539 2°0964 
189 184-1395 2-0853 
190 185:1251 2°0753 
191 1861107  2:0642 
192 187-0963 2°0519 
193 1880819  2-0383 
194 189-0675 2-0261 
195 1900531 2°0125 
196 191-0387 1°9978 
197 192:0243 1:9819 
198 193-0099 1:9661 
199 193-9955 1:9514 
200 194-9811 1°9333 
201 195-9967 1°9161 
202 196°9523 1:9003 
203 197-9379 1:8808 
204 198-9935 1:8600 
205 199-9091 1:8417 
206 200°8947 1°8222 
207 201-8803 1°8014 
208 202°8659 1°7805 
209 203-8515 17575 
210 204-8371 1°7369 
211 905-8927 =1:7139 
212 206-8083 1°6894 
213 207-7939 1:6664 
214 208-7795 © 1:6433 
215 209-7651 1.6178 
216 910°7507 1°5922 
217 211-7363 1°5667 
218 212-7219 1°5411 
219 213°7105 1:5130 
220 2146931 14869 
224 215°6787 1:4589 
222 216°6643 1°4308 
223 217-6499 1:4028 
224 2186356 1:3733 
225 219°6212 1°3439 
226 290-6068 1°3144 
227 221:5924 1:2828 
228 2299:5780 1°2533 
229 2235636 1:2228 
230 2945492 1:1905 
231 225:5348 1:1589 
232 2265204 1:1283 
233 2275060 1:0967 
234 2284916 1°0614 
235 229:4772 10283 
236 230°4628  -°9953 
237 231-4484 ‘9622 
238 232:4340 -9280 
239 233-4196 8928 
240 234-4052 ‘8597 
241 235°3908 -8228 
242 286-3764 7894 
943 2373620 “7536 
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Day ©’smean Egn. 
longitude. 
Degrees. 

244 938-3476 —-7203 
245 239-3332  -6833 
246 240-3188  -6469 
247 241-3044 -6097 
248 242-9199 -5739 
249 243-2756 5369 
250 244-2612 5000 
251 245-2468 -4636 
252 246-3324 4253 
253 247-2180 3883 
254 248-9036  -3500 
255 249-1892 3122 
256 2501748 2753 
257 251-1604 2369 
258 2521460 °1992 
259 253-1316 +1597 
260 254:1172 +1228 
261 255:1029 0847 
262 2560885 -0469 
263 257-0741 ‘0086 
264 258-0597 +°0394 
265 259:0453 0764 
266 2600309 <1l111 
267 261-0165 ‘1469 
268 262-0021 *1847 
269 262-9877 2239 
270 263-9733 2586 
271 264-9589 2992 
272 265:9445 °3369 
273 266:9301 ‘3739 
274 267-9157 4122 
275 2689013 °4500 
276 269°8869 ‘4869 
277 270°8725  °5253 
278 271-8581 ‘5611 
279 2728437 ‘529 
280 2738°8293 6347 
281 274-8149 ‘6692 
282 275:8005 °7061 
283 2767861 ‘7419 
284 277-7717 °7764 
285 2787573 8122 
286 279°7420 °8469 
287 280°7285 +8803 
288 281:7141 ‘9147 
289 282-6997 9500 
290 283°6853 °9833 
291 2846709 1:0192 
292 2856565 1:0508 
293 2866421  1:0850 
294 2876277 1:1167 
225 2886133 1:1483 
296 2895984 1:1814 
297 290:5845  1:2130 
298 291°5701 1°2439 
299 2925558 1:2747 
300 2935414 1:3036 
301 294°52970 1°3322 
302 2955126 1°3622 
303 296°4982 1:3903 
304 297°4838 1°4197 
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‘Tab. XVII. A.- contd. 


Day ©’s mean Eqn. 
longitude, 
Degrees, 

8305 2984694 +1:4492 
306 299:4550 1:4747 
307 300°4406 1:5042 
308 301°4262 15297 
309 =: 302°4115. 15567 
310 303°3974 15833 
311 304°3830 16089 
312 305:3686 1°6344 
313 306°3542 1:6589 
314 307°3398 16819 
315 3083254 1-:7050 
316 309°3110 17280 
317 319:2966 1:7497 
318 311-2822 1°7728 
319 312°2678 1°7922 
320 313°2534 1-8153 
321 314:2390 1:8347 
322 315°2226 1°8530 
323 316:2102 1°8725 
324 317-1958 1°8917 
325 3181814 19111 
326 319:1670 1°9269 
327 320-1526 1:6453 
328 321°1382 19611 
329 322°1238 1:9758 
330 323-1094 1:9917 
331 324:0950 2-0064 
332 325-0806 2-0211 
8333 326-0662 2°0347 
334 327-0518 2°0483 
335° 228-0370 2:05 97 
336  329-:0231  2:0708 
337 330°2087 20819 
3-8 330-9943 2°0930 
339. 331-9799 2°1017 
340 332-9655 2°1114 
8341 333-9511 2°1211 
342 334-9367 94.283 
343 335°9223 2°1369 
3844 336-9079 2°1430 
8345 337°8935 21480 
346 338-8791 2°1542 
347 339-8647 21592 
348 340°8503 2°1628 
349 341°8359 2:1653 
350 342-8215 21689 
351 343°8071 21708 
352 344°7927 ya ay Wf 
353 345°7783 2°1730 
354 346°7639 2°1755 
355 347°7495 2°1764 
356 348°7351 2°1739 
357 349°7207 21714 
358 350°70863 2°1700 
359 — 351°6919 2° 1686 
360 352°6775 2°1650 
361 353-6631 2°1625 
362 354°6487 2°1589 
363 355°6343 2°1528 
364 356°6199 2°1467 
365 357-6055 2°1405 


Mean place of Rahu for centuries, odd years, days and fractions of days. 


TABLE XYII B. 
RAHU. 


Mean place of Rahu for Centuries. 


a 


E.¥. Deg. A.D. K.Y. Deg. A.D. F Deg, 

1 B.C. 3101 285°2370 700 3801 58:2280 1400 4501 191-219] 
100 A.D. 3201 149°9500 800 3901 282-9410 1500 4601 55°9321 
200 3301 146630 300 4001 147°6540 1600 4701 280°6451 
300 3401 239°3760 1000 4101 12°3670 1700 4801 145-3581 
400 3501 104°0890 1100 4201 237-0800 1800 4901. 10-0711 
500 3601 328°8020 1280 4301 101°7931 1900. 5001 234-7841 
600 3701 193°515C 1300 4401 326°5061 2000 5101 99°4971 

Mean place of Rahu for Odd Years. 

Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg 

1 19-3529 18 3483517 35 3173504 52 286°3492 69 255-3480 86 224-3468 100 135-287 

2 387057 19 17:°7045 86 336°7033 538 305-7021 70 274-7009 87 243:6997 200 270°574 

3 580586 20 27:0574 37 356:0562 54 325-0550 71 294-0538 &8 263-0525 300 45-861 

4 77-4115 214 464103 838 154091 55 344:4078 72 313:4066 89 282.4054 400 181°14 

5 96°7643 22 65°7631 39 34°7619 56 3°7607 ‘73 332-7595 90 301:7583 500 316-4 

6 1161172 23 851160 40 54°1148 57 23°1136 74 352-1124 91 321-1112 600 91-722 

7 135°4701 24 104:4689 44 73°4677 58 424664 75 11-4652 92 340-4640 700 227-0090) 

8 154:82299 25 1238217 42 92°8205 59 61°8193 76 30-8181 93 359-8169 800 2-2960 

9 174:1758 26 143:1746 43 112°1734 60 81:1722 77 50-1710 94 191698 900 137-5830 
10 1935287 27 1625275 44 131-5263 64 1005251 78 69-5238 95 385226 1000 272-8700 
414 2912'8816 28 181:8803 45 150°8791 62119°8779 79 888767 96 57:°8755 2000 185-7400 
42 232:2344 29 201-2322 461702320 63 139°2308 80 108-2296 97 77:2284 3000 98°6098 
413 2515873 30 220-5861 47 189°53849 64158-5837 81 127-5825 98 965812 4000 11:4798 
14 270-9402 $31 239°9390 48 208°9377 65 177:9365 82 146-9353 99 115:9341 5000 284-3497 
15 290-2930 32 259-2918 49 2282906 66 197:2894 83 166-2882 see ve Acs eee 
16 309:6459 33°278-6447 50 2476435 67 2166423 84 185-6411 
17 3289988 34 297:9976 51 266°9964 68 235°9951 85 204-9939 — “a A? ae 

Mean place of Rahu at Ujjain Sunrise on 0 day of each Solar Year. 
A.D. 1840 to A.D. 1920. 

A.D. Deg. A.D. Deg. A.D. Deg. A.D. Deg. A.D. Deg. A.D. Deg. 
1840 315:9563 1854 450161 1868 134-0759 1882 223-1357 18963121956 1910 41-2554 
1841 296-6034 1855 25°6632 1869 114-7231 1883 203-7829 1897 299-8427 1941 21-9025 
1842 277-2505 1856 63104 1870 953702 1884 184-4300 1898 273-4898 1942 25496 
1843 257:3977 1857 346-9575 1871 760173 1885 165-0771 41899 254-1870 1913 343-1968 
1844 2385448 1858 3276046 1872 56-6644 1886 145-7243 1900 2347841 1944 323-9489 
1845 2191919 1859 303-2518 1873 37:3116 1887 1263714 1904 215-4312 19165 304-4910 
1846 1998391 1860 238:8989 1874 17-9587 1888 107-0185 1902 1960783 1916 285-1382 


1847 180°4862 
1848 161:1333 


1849 141-7805 
1850 1224276 
\ 1851 103:0747 


| 1852 83-7218 
1853 64°3690 


0 
é 
* 


OOAGHH MONA 
oO 
bo 
or) 
Or 


1861 269°5460 
1862 250°1931 
1863 230-8403 
1864 211:4874 
1865 19271345 


4866 172°7817 
1867 153°4288 


Days. 


COIR WWNR 


1875 358-6058 
1876 339-2530 


1877 319-9001 
1878 300-5472 
1879 281°1944 


1880 261-8415 
1881 242°4886 


Days. Deg. 
10 5298 
20 = 1:0597 
30 1:5895 
40 26194 
50 = 2°6492 
60 3:1790 
70 3:7089 
80 4:2387 
90 4°7686 


1889 87-6657 
18990 68-3128 
1891 48-9599 
1892 29-6070 
1893 10-2542 


1894 350:9013 
1895 331-5484 


1903 176-7255 
1904 157-3726 


1905 138-0197 
1906 118-6669 
1907 99-3140 


1908 79°9611 
1909 606083 


Days. Deg. Days. Deg. 
100 52984 190 10-0669 
110 5:8282 200 10-5968 
120 63581 210 11:1966 
130 68879 220 11-6565 
140 74177 230 19:1863 
150 79476 240 12-7162 
160 84774 250 13-2460 
170 90073 260 13-7758 
180 95871 270 14-3057 


1917 265°7853 
1918 246-4324 


1919 227:0796 


Mean place of Rahu for every 10 days and for fractions of a Day. 


Days. Deg. 

14-8365 
15°3654 
15°8952 
16°4250 


16'9549 
17-4847 
18-0145 
18°5444 
19-0742 


= 
= 


f" 
—.. 
. 
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a 2C93 
TABLE XVII—C. | TABLE XVII—D. | TABLE XVII—E. TABLE XVII—F. 
Decimal parts of ©’s L. | Decimal] parts of increase of ‘Eqn. in minutes of a degree for ascertaining Table of Hindu Sines, 

for one day. (’s L. for one nakshatra, | the latitude of a planet. 
Degree. Degree. |Degree. Sine. Degree. Diff. 

Day. Degree. Day. Degree. | Devrees. Degrees. Mar. Mer. Jup. Ven. Sat. cs = + 
Oi 0099 -51 5027 O41 +1333 -54 63000 | 0°00 5682 4708 4107 5940 3811 360:00| 0-00 000 18000 ... 
O02 0197 -52 5125 02 -2666 -52 6:9333. 3°75 5678 4706 4107 5936 3510 35625 3°75 225 183°75 225 
OS -0296 ‘53 -5224 |-03 4000 ‘53 7:0666 7-50 5667 4699 4104 5925 3809 35250 750 449 187°50 224 

14:25 5651 4688 4099 5909 3306 348-75 | 

4 0394 ‘54 -5322 O04 5333 -54 72000 15:00 5629 4674 4092 5886 3801 34500 11:25 671 191°25 292 
O05 0493 -55 5421 |-05 ‘6666 ‘55 73333 18°75 5601 4656 4083 5857 3795 8441°25 | 1500 890 19500 219 
06 0591 ‘56 ‘5519 |-06 ‘S000 ‘56 74666 22°50 5567 4634 4071 5822 3878 33750) 1875 1105 198°75 215 
26°25 5528 4608 4056 5781 3779 333°75 | 
7 0690 ‘57 ‘5618 | -O7 -9333 ‘57 7:6000 . 30-00 5484 4578 4040 5734 3769 33000 22-50 1315 202-50 210 
OS 0788 ‘58 ‘5716 | ‘08 10666 ‘58 177333 33°75 5431 4545 4021 5681 3758 32625 2625 1520 20625 205 
9 -0887 -59 5815 08 12000 -59  7:8666 30:00 1719 210-00 199 

37°50 5379 4507 3999 5622 3745 32250 | 

40 -0986 -60 ‘5914 10 13333. -60 = 8-0000 41°25 5318 4467 3976 5558 3731 318°75 33°75 1910 213°75 191 
44 ‘1081 -61 ‘6012  -11 1:4666 -641 81333 45-00 5252 4423 3951 5487 3716 31500 37-50 2093 217-50 183 
42 #1183 62 6111 -12 16000 -62 82666 48°75 5181 4375 3922 5112 3699 311-25 | 41-25 2267 2241-25 174 

52°50 5104 4324 3892 5331 3682 807°50 | 

43 1281 ‘63 +6209 -13 1:7333 ‘63 84000 56:25 5023 4270 3860 5244 3663 303°75 45°00 2431 225-00 164 
44 1380 ‘G4 6308 |-14 18666 ‘64 85333 | 60°00 4937 4213 3827 5152 3643 300-00 | 48:75 2535 228:75 154 
15 $1478 ‘65 -6406 +15 20000 ‘65 86666 | 63°75 4846 £153 3791 5055 3623 29625 | 52°50 2728 232-50 143 

67:50 4751 4090 3754 4953 3601 292-50 

46 #1577 ‘66 6505 +16 21333 ‘66 88000 | 74-25 4651 4025 3716 4546 3579 288-°75 | 5625 2859 23625 131 
"27 ‘1675 ‘67 6603 | -17 2°2666 -67 89333 | 60:09 2978 24000 119 
48 1774 ‘68 ‘6702 | -18 24000 ‘68 90666 | 75-00 4547 3957 3676 4734 3556 285-00 , 63°75 3954 243-75 106 

78°75 4429 3886 3635 4617 3534 281-25 | 

49 +1873 ‘69 -6801 §-19 2°5333 -69 92000 | 82°50 4327 3843 3593 4496 3509 277°50 67°50 3177 247-50 93 
20 1971 -70 +6899 -20 26666 -70 = 9:3333 86°25 4210 3738 3550 4371 3484 273-75 | 71°25 3256 251-25 79 
21 -2970 -T1 “6998 +24 28000 -Ti 94666 | 90-00 4090 3652 3506 4241 3459 270:00 75:60 3321 25500 65 
/ . 93°75 3966 3584 3461 4107 3431 26625 — 

22 2168 “72 -7096 | -22 29333 -72 96000 | 97-50 3839 3504 3417 3970 3406 262°50| 78°75 3372 258-75 51 
23 2267 «73 «7195 «| 23 30C66 «6-713 «99-7338 | 101-25 3708 3423 3372 3828 3381 258-75 | 8250 3499 262-50 37 
24 2365 “Th -7293  -24 32000 -74 98666 | 105-00 3575 3341 3326 3684 3359 255-00 | 

| /108°75 3410 3259 3282 3536 3335 251-25 86-25 3131 26625 22 

25 2164 -75 -7392 | -25 33333 -75 100000 — 90:0) 3438 27000 7 
26 263 “76 ‘7491 | 26 34666 -76 101333 112-50 3303 3177 3238 3385 3313 @47:50 -- 
QT 26001 «77 «7589 | 27 36000 -7T7T 102666 116-25 3162 3095 3195 3231 3289 243-75 | 93-75 3431 273-75 7 

) 420-00 3019 3012 3152 3075 3265 240-00 97:50 3499 977-50 22 

28 2760 °-78 ‘7688 | -28 2:7333 -78 104000 1293-75 2875 29:0 3119 2916 3242 236-25 | 
29 2858 -79 “7786 -29 38666 -79 105333 . 127-50 2730 28/1 3070 2756 3221 232-50 101-25 2372 981-25 37 
30 2957 ‘80 -7885 | 30 40000 -80 106666 | 131-25 2585 2773 3032 2594 3200 228-75 10500 2921 285-00 51 

| 135-00 2440 2697 2995 2432 3181 22500 10875 %256 288-75 65 

‘31 3055 -81 -7983 | -3141 41333 -814 10-8000 | 138°75 2295 2624 2961 2269 316% 221-25 
B2 ‘3154 82 -SOS2 | -32 42666 82 10-9333 | 142-50 2152 2554 2928 2106 3146 17°50 11250 3177 9g2-50 19 

"33 «3252 «83 +8180 | -33 44000 ‘83 11-:0666 146-25 2011 2487 2898 1945 3131 213°75 116-25 3984 29625 9. 

/ 120:00 2978 300-00 106 
‘B84 3351 ‘84 -8279 | 34 45333 -84 11:2000 | 150-00 1874 2426 2871 1786 3117 210-00 
‘B5 3150 ‘85 ‘8378 | :35 46666 -85 11:3333 | 153-75 1743 2370 2847 1630 3104 206-25 123-75 7859 303-75 119 
86 35148 ‘86 -8176 | -3G 45000 ‘86 11:4666 | 157-50 1618 2319 2825 1481 3092 202'50 12750 2728 307-50 181 

, 161°25 1503 2275 2807 1341 3083 19875 |1381-25 585 311-25 143 

87 «4«°3647 «3°87 «8575 | -37 49333 ‘87 11:°6000 165-00 1412 2238 2793 1213 3077 195-00 
88 8745 ‘88 °8673 |-38 50666 -88 11-7333 168-75 1317 2208 2782 1101 3072 191-25 13500 2431 31500 154 
‘89 3844 89 “S772 | -39 52000 ‘89 11°8666 | 17250 1251 2186 2774 1913 3068 187-50 138-75 2267 318-75 164 

| (176:25 1209 2173 2770 956 3068 183°75 14250 2993 3229-50 174 

‘40 -3942 -90 ‘8870 | 40 53333 -90 12-0000 | 180-00 1194 2168 2769 936 3065 180-00 
“21 4041 ‘91 ‘8969 | -41 5:-4666 ‘91 12-1333 | 146-25 1910 39625 183 
@2 4139 -92 -9067 | -42 56000 ‘92 12-2666 | In applying the above equations the (150-00 1719 330-00 191 

| following data, giving theinclination of |153°75 1520 333-75 199 

43 4238 #93 ‘9166 ‘43 57333 ‘93 12-4000 | the moon’s orbit to the ecliptic and the 
‘44 4337 ‘94 -9265 +44 58666 ‘94 125333 vreatest apparent latitude of the other 15750 1315 337-50 205 
@5 +4435 ‘95 -9363 45 60009 -95 12°6666 planets have to be remembered :— 16125 1105 341-25 210 

Inclination of ¢’s orbit 4° 30’, Sine 270" |165:00 890 345°00 215 

‘46 4534 ‘96 -9462 a6 61333 °*96 = 12:8000 Greatest latitude Mars 1° 30’ ,, = 90” 

47 46382 ‘97 -9560 | -47 62666 ‘97 12-9333 _ , Mercury 2° 0’ ,, 120’ |168°75 671 34875 219 
‘48 4731 ‘98 -9659) 48 64000 ‘98 13-0666 Mi , Japiter 1°10 4, hid 17250 449 35250 222 

» Venus 2° 16° ,, 138’ 

49 4829 ‘99 -9757 | -49 6:5333 -99 13-2000 Saturn 2°10’ ,, 132’ |17625 225 35625 224 
‘BO 4928 1:00 9856 | -50 66666 1:00 13-3333 18000 000 360°00 225 
TABLE XVII—G. 

Decimal parts of 3°75 degrees [Example 3:2°='853 of 3°75° |. 
o1 ‘026666 0°6 “1460000 | ‘993333 46 ‘426666 21 ‘60008 26 693333 3:1 ‘826666 36 ‘960000 
Of 053233 O7 ‘186666 1:2 ‘820000 4°7 «453333 22 -586666 27 720000 32 853333 3:7 ‘986666 
O38 o1MO0)D O8 ‘214333 13 ‘346666 48 ‘480000 23 £°613333 28 £°746666 3:3 880000 
o4 ‘106006 09 940000 14 ‘373333 19 ‘506666 24 ‘640000 2S ‘773333 3:4 906666 
O68 j14534%3 10 -266666 16 400000 20 633333 25 666666 30 ‘800000 3:5 933333 


210 


Day of 8, Yr. Oo 10 
©’s Mean L. 357°0 | 6:9 
Oorrn. for do, | +2°1 | +2°0 
English date. | Ap 11) Ap 21 
Tamil month, | Chit , Chit 
Do. date. Z 11 
1840 Mars ... 50 36126 
@’s L. Mere.:... 0'0 352°6 
+8 Jup. ... 2048 203:5 
Ven. ... 3321 344°4 
Sat. . 239°1 238°6 
1841 Mars ... 187°5 13-9 
@’s L. Merc. ... 333°8 343-0 
+5 Jup. ... 2382 237-8 
Ven. 39°71 41-9 
Sat. 250°5 250°2 
1842 Mars ... 197 26-9 
@’s L. Merc. ... 335°0 351°8 
+3 Jup. 269°6 270°3 
Ven. 86 21:0 
Sat. 261°3 260-9 
1843 Mars ... 237:0 2391 
@’s L. Mere. ... 347°0 6°7 
+0 Jup. .. 2989 3006 
Ven. ... 315°9 327°5 
Sat. 272°2 272°3 
wead Mars ..... 34°7)..4165 
@’s I, Mere. ... 31 21:0 
¥7 Sup. ... 3273 32955 
Ven. . 424 53-4 
Sat. 983-1 283-4 
1845 Mars... 267°9 273°6 
@’s L. Merc. ... 144 9556 
+°5 dup. 3549 357°3 
Ven. 350°2 2°7 
Sat. ... 293°8 294:4 
1846 Mars 490 554 
©’s L. Mec& ... 12°9 103 
2 Jup. 22°5 = 248 
Ven. 317°T 324°6 
Sat. 304°6 305°4 
1847 Mars ... 289°5 296°7 
@’s L. Mere. ... 345°6 344°3 
+0 Jup. 50°33 562-2 
Ven. 26°8 38:9 
Sat, 315°7 316°6 
1848 Mars ... 644 70-2 
@’s L. Merc, ... 332°5 345-7 
+7 Jup. 791 80:3 
Ven. 3326 344°9 
Sat. 326°9 327-9 
1849 Mars ... 308°9 3164 
@’s L. Mere. ... 341°5 3581 
+4 Jup. 109°4 109°7 
Ven. 37-4 =40°2 
Sat, 338°1 339°3 
Mesh, Vrsh. Mith. Kat. Sim. 
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Geocentric (Indian) Longitudes of Sun and Major planets at Ujjain 


20 | 30 | 40 


16°7 | 26°6 


761 = 821 
27 14 
81°7 83°4 
357°1 = 94 


328°9 380°0 ; 
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16°9 35:7 
110°3 111°2 
38°4 =33°5 
340°5 341-7 


180 210 


36°4 
41:4 


26:2 
342°6 


Kan, Tul. Vrsch. 


240 


50 | 60 


46°83 
+11 


Dhan, 
270 


56°1 
+0°8 
Je 10 
Vaik 
30 


48-8 
55°0 
197-7 
45:5 
235°5 


178°4 
70°8 
232°6 
23°8 
246°5 


61°8 
79°9 
268°9 
82:0 
259°4 


234°4 
10°4 
305°2 
27:0 
271°3 


75:0 
40°8 


Mak. 
3400 


70 | 80 | 90 


66°0 
+0°4 
Je 20 
Ani 


Kum. 
330 


75:9 
+0°0 
Je 30 
Ani 
19 


62°5 
92°0 
196-7 
69°6 
234°1 


184*1 
1010 
230°0 

83°5 
245°7 


75°3 
88-2 
266°5 
105°9 
258°0 


229°4 
60°1 
304°8 
§1°1 
269° 


881 
59:0 
340°5 
108°3 
282-0 


305-1 
70°6 
12°4 
88°6 

294:3 


100-0 
85-0 
411 
35°7 

307°0 


344°8 : 


97°3 
67:9 
1200 
319°6 


112°9 
99°4 
93°6 
70°5 
331°8 


Q4 
74°0 
118°6 
32°8 
345°2 


85°7 
-0°3 
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69°4 
108°5 
196°3 
82:3 
233°4 


1880 
108:3 
228°9 

41°1 


2453 


81°9 


100 


95°6 

aT 

J1 20 

Adi 
% 


7671 
12171 
196°4 

94°5 
233°0 


192°6 
105°4 
223°3 

49°9 
2454 


88-6 
79'8 


110 | 120 | 130 | 140 |- 


105°4 | 1165°3 | 1251 eee 
J} 30| Aud | Au 19} Au 29 
Avan 


-11| —14 | -16 


Adi | Adi | Avan 
at 6 


82:9 89:3 95-8 
1967 1224 115-9 
197-4 1983 199°5 
106°8 119°0 131:3 
232°6 232°3 232-4 


197°6 293-0 208°8 
982 99-3 109-2 
227-7 227-7 228-0 
59-4 69°7 805 
245°5 245°6 244°8 


950 101°5 1075 
88:1 1020 118-6 
262°7 261°7 260-9 
141'7 153°4 164°8 
255°9 255°1 254°8 


230°3  233°0 236°7 
96°3 1144 1326 
301°4 300°7 299°3 
87°3. 994 111°8 
267°8 267°0 266°5 


107°5 113-9 120-3 
112°1 130-2 147-0 
341°1 340°5 339°6 

951 91:5 91-4 
279°9 2791 2785 


306°4 304°7 301°9 
125°4 140-7 151°3 

165 17°32 1S 
125°4 1375 149°5 
292°3 291°6 290°8 


118°9 1295°4 131°7 
1316 136:9 1320 
47-2 489 51:0 
707 82:5 94-4 
305°3 304-6 303°8 


1. 8] 19% 
116°2 1089 109°3 
739 769 79°0 
150°3 159°2 166°7 
318°5 317-9 317-1 


1313 187-6 144:0 

903 98:7 112°6 
100°5 1028 105°0 
106°9 119°5 181°8 
3314 3314 330°7 


290 35:5 41°65 
90°7 107-2 125-0 
1249 127-0 129-3 
59°5 =670°0 =: 880°8 
345°1 345-0 344-5 


16 
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1155 
200°9 
143-1 
232-4 


214°7 
123-8 
228°6 

91°5 
244-0 


114°3 
136°7 
260-4 
176°7 
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241°1 
150°3 
298°0 
124-0 
2660 


126°6 
161-2 
338-5 

94°5 
277-9 


299°4 
1536 

177 
161°8 
290°1 


138-1 
125:7 

51-6 
106°4 
303-0 


16:0 
1185 
80°9 
172°5 
316°3 
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129-4 
107°2 
1442 
330°0 


47-4 
143-2 
131:5 

91-8 
343-9 
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154°7 
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1433 
204'3 
168°4 
233°1 


227°6 
158-4 
230°4 
1145 
243°6 


9 127-0 


171-7 
260-2 
198-7 
254°5 


251°5 
1797 
295:9 


“4 1488 


265°5 


139-4 
169°3 
336°1 
1084 
877-0 


297°8 
142°5 

16°8 
186:1 
289°1 


150°9 
139-0 
53:3 


130°9 


301°6 


19°8 
149°2 
841 
175°4 
3148 


163°2 
164°9 


1113 


168°9 
328-4 


5si 
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135°9 
115-0 
342:5 


| 1646 
—21' 
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‘mean Sunrise for every ten days from A.D. 1840 to A.D. 1849. 
240 | 250 
233°5 | 243-4 


180 | 190 | 200 


174°4 | 184°3 | 194°) 
—2:2) -2'1) -1°9 
O8 | 018); 028 
Pur | Aipp| Aipp 

14 


127-0 133°2 189-0 
‘1779 1954 2116 
208°0 2102 2123 
193°1 205-7 217-9 
234°2 2351 236-0 


241°2 248°3 255-7 
1928 207°3 216°8 
233°3 235°2 237-1 
1384 1501 162°3 
244°4 245°3 246-2 


140-4 145°7 151°8 
198°9 2033 197°8 
261-7 262°8 264-3 
219-5 2292 237°5 
255°0 255°T 256-4 


263-6 270°2 277-7 
184-5 176-7 1764 
294°7 294°8 295-2 
174°3 186°2 198-9 
265°5 26671 266-7 


162-1 1583 164°5 
159°5 166°8 179-9 
333-5 332°3 331-5 
127-2 1377 148-7 
276°7 277°0 277-4 


301-4 304°8 308-9 
liy-3 174°9 192-0 
a) 613-4 122 
210°3 222:1 233-9 
288°3 2855 2887 


163-7 170°2 176-5 
170°7 1883 205-5 
53-7 531 62-0 
155-5 167°8 180-2 
300°5 300°4 300-3 


186 166 13-8 
184-6 201°2 215-7 
865 87:2 87-5 
164-7 160°2 159°6 
313°4 313-1 312-8 


1764 182-9 169-7 
197-1 2085 212-0 
1149 116° 117-0 
193°3 2062 218°6 
326°8 326°2 325°7 


667 T02 726 
1961 1933 185°7 
1402 1421 1440 
1487 150°8 162°5 
B40°9 340°2 539°5 


. P, Phal. U. Phal, Hasta. Chit. Svati. Visa Anu. Jyesh. Mula, P. Ash. U.Ash, Srav, Dan. 
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225°3 
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230°4 
237-0 


262°9 
218°4 
239°1 
174°6 
247°0 


157°8 
191-5 
265°8 
244°8 
257°0 


283°6 
185°0 
295°8 
211°2 
267-2 


170°9 
195°4 
330°9 
159°8 
277°7 


3134 
209°3 

10-9 
245°7 
288°8 


183°3 
221°6 
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192°7 
300-3 
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312°5 
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118°2 
230°9 
825°2 


74°0 
185°9 
145°7 
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$38°9 
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— 15 


-12 


N17|N 27 
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233°7 
216°8 
2427 
238°1 


270-4 
210°8 


177*4 
213-0 


330°7 3 


171°6 
278°5 


318°7 
226°3 

10°0 
257°4 


289°4 : 


189°7 
235°1 

50°2 
2052 
300°7 


9-4 
227-2 
87°5 
168°8 
312°7 


203°3 
200°2 
119°6 
243°2 


325°2 5 


74-4 
194°7 
147°3 
1875 
338°6 


173°3  186°7 


Kart 


14 | 


1560 
233°1 
218°9 
2551 
239°2 


277°8 
207°1 
243°4 
199°3 
249°2 


169°9 
204°7 
269°3 
251°8 
259-0 


297°6 
215°0 
297-9 
236°2 
269-0 


183°6 
230°2 


-09 


—05 


D7|D17 
Kart | Marg| Marg 


24 


1615 
225°4 
221-2 
267°4 
240°4 


285°2 
211-2 
245°T 
211°7 
250°2 


175°7 
219-1 
2715 
260°1 
2601 


304-9 
9321 


299°5 : 


248°7 


269°9 x 


-189°9 
246°6 


331-4 ¢ 


1951 
280°2 


330°0 
253°9 

84 
279°9 
290°7 


2031 
241°6 

47°5 
230°4 
301-7 


95 
215°8 
86°0 
185-9 


313°3 


2169 


2141 3 


120°1 
267°7 
325°3 


714 
224-7 
149-6 
2122 
338-1 


o 


253°3 
- 01 
D 27 


15 


1718 
229°9 
225°6 
292°0 
243-0 


800°6 
239°T 
250°2 
236°7 
2526 


187°5 
253°3 
275°9 
240°9 
262°3 


319°3 
266°4 
303-1 
274°2 
272-0 


202°5 
272°2 
333°3 


41 


42 


45 


46 


47 


48 


49 


50 


270 


280 
2730 


290 | 300 


282°8 | 292°7 


+06 | +1°0) +1°3 


Vai 
5 


180°8 
259°0 
229°6 
315°6 
245°3 


3160 
274°6 
25 4°38 
262-0 
254°8 


198°8 
287-0 
280°4 
237°7 
264°7 


333°9 
290°1 
307°3 
299°2 
274°4 


215°1: 


268°6 


266°7 


Tai 
15 


184°8 
276°4 
231°4 
327°5 
246-4 


323°6 
291°8 
257°0 
274°7 
255°9 


204°3 
300°3 
282°8 
242°6 
265°9 


341-2 
2911 
309°5 
3115 
276°6 


221°4 
263-7 
3381 
256-7 
285°9 


0°6 
259°4 
88 
324°3 
296°6 


236°9 
266°8 

43°0 
293°5 
306°7 


24°9 
283°0 
79°8 
240°4 


> 317°7 


252-6 


29771 3 


116°2 


328°0 3% 


328°8 


582 


299°8 ; 


150°4 
275°0 


340°8 


Ja 16| Ja 26 F5 


310 


202-5 | 3124 | 329-2 | 339+ 


+16 

F 15 

Masi 
6 


191-1 
811-4 
234°7 
350°3 
248°4 


338°8 
320°3 
261-3 
299°8 
258-0 


214°8 
306°6 
2875 
257°6 
268°0 


355°5 
280-3 
314-1 
336-0 
277°9 


234:0 
279°6 
342°2 
281°8 
288°3 


13°6 
290°8 
11°5 
328°2 
298°5 


250°7 
302°1 

43°4 
318°7 
309°1 


34°5 
316°6 
77°9 
264°5 
320°0 


267°3 
318°1 
113°6 
350°2 
331°3 


60°0 
293°2 
148°6 
300°3 
342°7 


211 


$20 | 330 | 340 | 350 | 360 


342°0 | 351°8 
41:8 | 4+2°0) +21) +2:2/ 42-2 
F 265 |Mr 6,7| 16,17 | 26,27 |Ap 5,6 
Masi | Masi | Pang | Pang} Pang 
16; | 26/| 6 || 16 | 26 


193°1 193°8 193°9 1920 189-0 
827°3 339°4 3443 339°3 334-2 
236°0 2371 237°8 2383 238-4 

09 Ill 206 293 35°8 
249°3 250°1 250°4 250°7 251:1 


3465 3540 13 89 16:0 
325°6 322°1 315°3 317°3 327-8 
263-1 265°0 266°5 2681 269°3 
312°3 324-9 337°5 3498 2-2 
258°9 259°7 260°3 260°9 2614 


219'7 224'3 2286 282°5 235-7 
2989 2980 306°8 320°9 338-0 
289°7 2920 2942 296°2 2981 
266°2 277°2 288°0 299-0 310-2 
269°0 27071 270°8 271°5 2721 


25 96 166 236 306 
286°4 299°1 315°6 333°6 352°6 
316°5 318°9 321-4 323°8 3261 
3485 = 0°3-—sd1 22 241856 
279°0 280:2 281°0 281°8 282-7 


240°2 246°5 252-8 258°8 264°8 
295°3 312°9 3312 3494 68 
344°4 346°7 349°0 351-4 353°8 
294°4 306°8 3191 3316 3440 
289°5 290°6 291°5 292-4 2934 


20°0 265 32°9 89-4 46°7 
8088 326°9 344-4 359°6 104 
i382 1571 171 IS 303 
324-1 317°9 313-1 312°5 3154 
299°7 300-9 302-0 303°0 3040 


257-6 264°6 271°8 278°8 286°0 
319°9 3363 350°0 357° 3491 
44°0 45°0 462 a7'r 49°4 
331°2 343°9 356°2 85 207 
$10°4 311°7 312°9 314°0 315°2 


89° 451 505 5660 61:9 
329°6 336°2 332°9 325°9 327°3 
774 «W72 173 TIT Ws 
2765 2887 300°8 313°0 3253 
321-2 3225 323°5 3245 8256 


274°8 282:3 289°9 297-4 306:1 
316 3088 8089 3181 3323 
1125 111°3 110°5 1098 109° 

10 110 189 266 34:1 
382°5 333°7 335°0 336°3 337°6 


624 664 693 735 779 
290°0 2965 8097 3263 344-4 
147°3 146°0 144°7 143°5 1424 
3130 325-4 3380 350° 29 
348-9 3451 3464 347-7 349°0 


Satab. P. Bhad. U. Bhad. Revati. 


280°0 2933 306°7 320-0 3333 346°7 360°0 


212 ABL 
Geocentric (Indien) Longitudes of Sun and Major planets at Ujjai 
Day of S. Yr. | © | 10 | 20 | 30 | 40 { 50) GO | 70 ; 80 | 90 | 100) 110) 120 130 | 140 | 150 160 | 17 


@’s Mean L. 70) 69 16°7 | 266 | 86:4 | 46:3 | 56:1 | 66:0 | 75°9 | 85-7 | 95°6 | 105-4 | 115°3 | 125°1 | 135-0 | 144°8 | 154-7 
Corrn. for do. er 1} 420 | 41:9 | 417 | +14) +11) +08] +0°4)| +0°0 —0°3 -0°7| -—1°1) —14]| -—16)| -1°9 - 20 . 
English date. | Ap 11) Ap 21| My 1 |My 11/My 21 My 31) Je 1€) Je 20 Je 30} J1 10| J1 20| J1 30) Au 9 Aul9} Au 29} S 8 
Tamil month. | Chit | Chit | Chit | Chit | Vaik| V aik | Vaik| Ani | Ani | Ani | Adi | Adi j| Adi | Avan} Avan} Avan 
Do. Date. | 1 ll 21 31 10 20 30 9 19 29 7 17 | 7 6 16 26 


1850 Mars ... 803 855 908 961 101-6 107-5 1132 118-9 125-0 130-7 187-2 143-4 149°7 1562 162-4 1689 | 
@’s L. Merc. ... 3538 120 305 467 585 628 586 518 56-4 687 849 102-7 121-1 1390 1559 1700 

$2 dup... 1418 140-9 1405 1403 140-4 140-8 141-8 1427-1440 145°5 147-1 149-1 151-1 1531 155-2 167-4 
5 
0 


Ven. .. 91 Q15 337 460 584 706 824 946 1064 1184 130-4 141-9 1536 165°3 1769 187-9 
Sat. _.. 3497 361-0 3523 3535 354°5 3555 3566 3573 358-0 258°7 3588 358°9 359-1 3868-6 3581 357-7 
1851 Mars ... 3261 333°9 3416 3493 3569 43 120 196 264 836 40:1 473 541 607 669 73:2 
@’sL. Merc. ... - 81 24:0 37:0 434 392 329 346 466 62:1 798 986 116-8 1344 1496 1606 1635 
1 Jup. ... 1753 1751 1750 1748 174-7 1749 175-2 1757 1763 176-9 177-8 1788 179-9 181-3 1896 1840 
Ven. _.. 3162 3281 3399 3518 36 158 275 395 51:6 638° 75°9 88-0 1001 1123 124-5- 1369 
Sat... 4 27 40 53 66 79 O91 100 108 116 121 125 129 127 124 121 
1852 Mars ... 100-3 103-9 1080 1125 117-2 1222 127-5 183-2 138-9 144-8 150°7 1568 163-0 169-4 175-9 182-4 
@’sL. Merc... 168 239 211 151 15:3 25-7 409 587 77:3 961 113-9 1299 1421 1468 141-5 135-5 
+7 Jup. ... 2096 2085 207-2 205-9 204-6 203-5 2024 2015 201-0 200-8 200-9 201-3 202-0 203-2 204-6 206-0 
Ven. ... 425 540 645 746 839 924 993 104-4 106-4 104-2 983 92:0 890 894 93:3 99:7 
Sat. _. 137 150 163 17.6 189 202 216 226 236 246 253 260 267 268 269 27-0 


1853 Mars ... 3429 350°7 3585 6° 136 21:1 283 356 42:7 49:8 566 63°3 70°1 766 &30 893 
©’s L. Meic. ... 3°5 356°2 355-1 36 179 354 540 731 91-2 108-1 121°8 128-7 126-3 118-9 1195 1286 
+4 Jup. ... 2428 242-4 241:9 241-1 2401 238-8 237°5 237-0 245-4 233-9 233-1 232-4 232-2 232-1 939-5 233-4 
Ven. ... 350-7 31 155 280 402 52:6 647 77-1 .89:1 101'4 113-6 -125°9 138-0 150-2 162-4 174-3 
Sat. ... 264 275 286 298 31:1 32-5 339 351 363 375 385 394 403 407 41-1 41°4 


1854 Mars ... 126°8 127-4 1296 132°1 1354 139-5 1440 148-9 154-0 159-5 165-2 171-1 177-3 1836 190-0 1966 
©’s L. Mere. ... 335°6 3423 3553 12:0 306 496 682 85°83 100-5 109-8 109°S 1023 100-5 1081 121-6 137-9 
+1 Jup. ... 2737 2744 2751 2756 275°6 276-2 2745 2735 272-3 271-0 269-7 268-5 267-2 266-3 265-7 265-1 
Ven. ... 316-8 323-9 332°3 341'8 351-9 27 185 247 360 478 585 71:2 83-2 949 107-1 119-3 
Sat. ... 385 398 411 423 43-7 45:1 465 473 491 505 515 52:6 53-6 543 55:0 557 


1855 Mars ... 3584 61 134 209 282 35:5 425 495 566 63-6 70-4 77:0 837 90-1 966 102-8 

©’s L. Merc. ... 3329 3491 72 262 45:2 63:0 788 895 92-4 85:6 81:7 87-4 100°] 116-0 133-9 151°7 
: Jup. .., 3027 3044 3061 3075 308-7 309-4 31U:1 210-2 310-0 3096 3088 307°8 3065 305-2 303°8 3024 : 

Ven. ... 272 393 513 633 748 865 97-9 1098 121-3 182-5 141-8 150°2 1589 1660 171-0 173°6 

Sat. ... 513 524 536 648 561 574 S557 600 61:3 627 63:9 650 663 673 682 691 


1856 Mars ... 166°0 163-3 1614 160°9 161-5 165-5 1663 1695 173-8 1785 183-6 189-1 194:7 200°8 207-0 213-4 220-1 227-0 
©’s L. Merc. ... 3462 £7 235 417 57°38 695 738 682 62°38 687 796 95:5 1134 1316 149-6 1660 179°9 1885 


+6 Jup. ... 330-9 333-2 3352 337-4 339-4 341-1 342-8 344-0 345°0 345-3 345°6 3464 346-1 345-4 3445 343°3 3420 3408 
Ven. ... 3331 3454 35773 100 -22:2 342 466 589 71:0 83:3 95:5 107-8 120-0 1323 144-6 156-9 169-4 1816 
Sat. 1. 644 655 665 675 638 701 713 726 739 752 765 77°8 792 802 81:3 822 82:9 835 
1857 Mars ... 140 21-3 284 357 427 496 567 635 704 77:0 836 90:1 965 1031 1095 115°9 1222 1983 
©’s L. Merc. ... 08 187 35:0 482 543 504 437 466 576 72:9 90°7 109-3 127-4 1448 1600 1703 17283 1660 
+4 Jup. ... 3585 O09 33 57 80 103 125 146 163 181 197 20-9 21-9 925 99:7 997 393 26 
Ven. ... 357 37:6 351 290 23:2 202 215 255 32:1 403 497 59-4 69-9 80-9 92-1 1036 1153 1279 
Sat. .. 778 785 792 801 812 $24 9835 S44 861 875 888 90-1 91-4 S26 93:7 94:9 957 966 
1858 Mars ... 2202 2196 217:9 215-2 211-7 2090 2068 2062 206-4 208% 210-9 214°3 2188 2236 229-0 234:3 240:7 2472 
©’s L. Merc. ... 126 266 346 3823 25-4 25:3 35°6 505 67:3 86:5 105°0 129-8 139-0 151-2 1566 1518 145-2 1474 
+l Jup. ... 261 284 308 33:2 35:6 38:0 403 426 44-9 472 49% 511 S29 545 55:3 569 57-7 SSB 
‘Ven, ... 96 220 342 468 58:9 711 829 95°0 106-9 1187 130-7 142-4 153-9 165°6 177-°0 1882 1989 2093 
Sat. ... 91.8 923 92°38 933 G44 95-4 YS 976 988 100-1 1014 102-7 1041 1054 1066 107°8 1088 1lU¥7 


Eng. date. Ap 12 Ap22 My 2 My 12 My 22 Jel Jell JeQh Jii Jlil Jl2i jl 31 AulO Au20 Au30 S9 S19 $29. 


1859 Mars ... 29°0 35°38 43:0 498 56:6 63:3 700 766 83:3 898 964 1027 109-2 115°6 122-2 1285 1343 141-1 
©’s L, Merc. ...  14°6 13°6 6°9 Gl 14-7 291 4£5°9 65:2 837 1022 1189 132-2 139-0 1362 1289 129-4 138-8 1530 
+8 Jup. ... 642 560 581 602 62:3 64:6 669 693 71:7 740 762 785 80-7 827 846 S864 880 sud 
Ven. ... 317-7 329°6 3414 358-4 53 172 292 41:2 53:1 65:4 Ti'7 89-9 101-8 1141 196-4 1386 1510 1634 
Sat... 105°6 105-9 1061 106% 107-2 108-0 1088 110-0 111-2 1124 113°7 115-0 116-2 117-5 1188 120°0 121-2 1223 


Mesh. Vrsh. Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan. Mak. Kum Min. Asvn. Bhar. Krit. Robi. Mri 
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202°5 
175°6 
168°3 
237-0 
353°9 


222°4 
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224-1 
205°6 
2667 
1683 

55°5 


127°2 
205°3 


299°6 299°9 : 


157°3 157°7 
69°9 


241°1 
1380°5 
338°2 
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84°3 
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1636 159°7 
187-2 : 
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P. Phal. U. Phal. Hasta. Chit. Svati. Visa. Anvr. Jyesh. Mula. P. Ash. U. Ash. 
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Kart 
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216°4 
204°) 
172°3 
2483 
352°6 


N18 


173°3 


223-7 
—1:2 
NQ7 
Kari 

14 


223-4 
221°3 
1740 
247°7 
352°1 


110°6 
234°5 
1965 


236°9 


6°6 


"0. 2384 


244°7 
222°1 
183°9 

21°6 


133°2 
236°0 
246°7 
268°8 

37'3 


253°3 
209°2 
272°8 
2185 

52°6 


149-9 
203°2 
302°0 
1762 

676 


270'8 
914-0 
335°7 
255°6 

834 


164°6 
22775 
143 
200°3 
95°1 


289°2 
239°7 

5d*2 
246°1 
112°9 


N 28 


1783 
244°2 

916 
238°6 
12673 


240 


233°5 
-0O'9 
D7 
Kart 
24 


230°8 
2384 
175°7 
246°4 
351°7 


112-9 
25071 
198°1 
249°4 
* 60 


245°8 
252°0 
224°3 
195°9 

20°9 


1372 
228°7 
Z48°3 
278°8 

36°4 


2611 
212:0 
274°9 
230°9 

O17 


1541 
217°0 
303°3 
185°6 

66°58 


278°2 
2311 
3361 
263°4 

82°8 


1702 
244-3 
13°3 
2127 
97°38 


296°7 
253°2 

52°8 
242°2 
112-9 


D8 


1845 
244°8 

90'S 
251°0 
126:7 


| 250 
243-4 


-0%5 

Di7 

Marg 
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2380 
255°4 
1773 
239-9 
3518 


113°7 
262°4 
199°3 
262°1 

5°5 


253°2 
250°2 
226°6 
208°1 

20°4 


140°8 
224°9 
251°1 
240°6 

35°7 


268°7 
222°5 
2771 
243°6 

d11 


159d 
233°1 
305-0 
195°7 

66°2 


285°9 
245°6 
336°6 
270°5 

82:0 


175°8 
259°9 

12°6 
225°6 


97-2 


304°2 
260°9 

514 
236'4 
112°4 


D 18 


190°7 
237°2 

89°7 
264°0 
1264 


260 


253°3 
—0°1 
D 27 
Marg 
15 


245°3 
270°3 
1785 
234°9 
351°9 


113°7 
268°2 
2L0°6 
274°7 

5'6 


260°8 
242°1 
228°3 
220°4 

20°0 


143°4 
220° + 
253° 4 
300°2 

35'0 


276°3 
237°2 
279°2 
256°3 

50° 


164°2 
249°3 
306°9 
206°4 

65°7 


293°6 
265°1 
3375 
292°7 

81:2 


1814 
272+3 
11:7 
237-9 
96°5 


311°7 
2506 

50'3 
231°5 
111°8 


D 28 


196:°8 
234°1 

88°5 
276°1 
126°2 


A.D. 1850 to A.D. 1859. 


51 


52 


54 


55 


56 


57 


58 


59 


60 


270 


26371 
+0°3 
Jabo 
Mar, 
25 


262-7 
281-1 
179-6 
233° 8 
Bo1-9 


112°3 
264°7 
201-9 
28771 

54 


268'4 
240°2 
231°0 
232°6 

19°6 


145°5 
242°6 
255-7 
309°3 

34-4 


284°3 
254°2 
2815 
2088 

49°8 


168°5 
268°0 
208°7 
217°6 

65°1 


801°3 
230°0 
335°7 
3U04°5 

80°5 


186°8 
277°7 
lls 
250°3 
95°8 


3193 
251°9 

49°1 
231°1 
1113 


JaT7 


202°9 
239°9 

87-2 
288°9 
125°5 


2667 


280 | 290 


2738°0 | 282°8 


300 
292°7 


406} +10} 413 


Jal6|Ja 26 
Vai Vai 
5 15 


260°3° 267-9 
284-8 2785 
180-4 180-9 
2360 241-3 
352-5 352-1 


109°7 106-4 
2573 W583 
202-9 204-0 
2997 312-0 

57 61 


276°2 284:0 
249°7 2631 
233°0 235-0 
244°9 25675 

17 193 


146°2 146-0 
2582 275°5 
2580 260°2 
317°0 322°8 

34°22 340 


292°0 299°9 
271°8 289°2 
283°8 286°2 
281°7 294-2 

494 48:9 


172°4 175-3 
264°7 %2499°0 
310°7  313°0 
226°0 240°8 

644 63'S 


3091 317°0 
291'0 294°0 
340°1 541°9 
316°5 38283 

97 8790 


192-1 197-2 
273°) 266-4 
126 133 
263°0 275°7 
950 94-1 


326°6 = 334°0 
200°3 2582 

483) 479 
2343 240°1 
110°5 109-8 


Ja li Ja 87 


209°1 
252°5 


215°0 
265°3 

859 = 847 
301°5 313°d 
125°1 124°3 


2800 


F5 
Tag 
25 


275°5 
27371 
181-1 
948°7 
353°8 


102°3 
268-0 
204°8 
3244 

6°5 


291-9 
279°5 
236°7 
269°9 

19°9 


144°1 
293°6 
262°5 
325°8 

33°S 


307°9 
305°6 
28d5°4 
306°8 

45°6 


1776 
3809-0 
315°3 
2529 

63:1 


324°7 
287°7 
343-8 
339° 6 

731 


202-0 
265'1 


221°1 
285°9 

$3°5 
326'1 
123:7 


pray. 
293°3 


310 


302°5 
+1°6 
Fld 

Masi | Masi 

6 16 


282-9 
276°9 
180°7 
256°5 
354°8 


290°9 
2884 
1$0°2 
266°9 
355°9 


98°7 
282°3 
205°4 
336°6 
74 


96°1 


205°9 
345° 
83 


299-7 
297°6 
238° 3 
252°4 

20°7 


307°7 
3154 
240° 


215 


141°0 
310°8 
264-6 
324-7 

34-2 


137-4 
327°2 


320°3 
34°6 


315:7 
319°5 
290.7 
319-2 

48°3 


323°5 
347-9 
293-1 
331-7 

48-9 


179°0 
310°6 
176 
264°8 

63°0 


L793 
303°4 


277°U 
62°58 


332°6 340-1 
282°6 287°0 
S409 3 
340° 
17°8 


206°3 * 

278°D 
15°6 

300°8 ¢ 
92°9 


348-7 
2881 
48'0 
257-2 267-0 
1038°2 
F16 F 26 
226°9 
303°9 
$2'6 
3351 
122°9 


232:9 
321-4 

$2°0 
350°3 
122°2 


Dan. 
806°7 3820°0 


320 


312°4 . 522-2 
+1°6 | 
F 25 |My 6,4 


2995 & 


25°0 ¢ 


266°6 + 


320°'0 35 


Satab. 


330 


42-0 


Masj 
26 6 


298-7 
303-9 
179-5 
277-3 
357-0 


306°6 
321°8 
178°6 
2881 
3582 


95°0 
335°9 
206°6 
12:5 
10°4 


323°4 
348°7 
3 2419 
319°6 

23°3 


130°4 
270-4 

36°0 
3391 


297-6 
356°7 
49°7 


1i5'2 
"5 306°2 
324°9 
3015 

63°1 


355°3 


352°6 
19-6 
710 W73 


328°2 
20°8 
3838°5 
91°9 


10°47 
342-0 
50°3 
2884 
1U6"4 


Mr7 Mr 17 


2385 2144-1 
337°6 350°8 
$15 81'2 
23 140 
121°3 120°7 


346°6 < 


310°8 


3193 ¢ 


3145 3% 


216°8 


213 


16 


3143 
340°3 
li74 
299°2 
359°5 


96°5 
353°5 


351°U 


915 


17°6 
358°1 
516 
299°7 
106°1 


Mr 27 


340 | 350 | 360 


332'1| 342-0 
421] +22 
16, 11/26, 2% 
Pang | Pang 


351°8 
42-2 
Ap 5,6 
Pang 


26 


322°1 
358°6 
17671 
310° 

0°38 


982 
92 
206°5 
35°7 
12:7 


339°0 
53 
242°9 
344°6 
253 


127-0 
336°1 
2783 
314°0 

380 


3545 
326-6 
3018 
212 
bl] 


1686 
335°3 
329-6 
345°6 

63°9 


10°3 
351-0 
3bT 4 
33° 0 


P. Bhad. U. Bhad, Revati. 


333'3 


346°7 


360°C 


Day of 8. Yr. | O 10 
@’s Mean, Long,| 357:0| 6:9 
Corrn., for do, | +2°1 | +2°0 
English date. | Ap 11| Ap 21 
‘Yamil month. | Chit | Chit 
Do. | date, 1 11 
1860 Mats... 257-4 262-2 
@’s L. Merc. ... 348°8 346°4 
+°6 Jup. 83:0 841 
Ven. ... 429 541 
Sat. . 119°4 119°5 
1861 Mars ... 43:2 49°8 
@’s L. Mere. ... 332°1 344°0 
3° Jupp. *..c B16 113°8 
Ven. .. 351:'2 3:7 
Sat, . 133°4 133°1 
1862 Mais ... 2816 288-2 
@’s L. Mere. ... 337°5 355°3 
+°1 Jup. ... 1465 1455 
Ven. ... 3166 324°1 
Sat, . 1470 146-5 
Eng. date. Ap12Ap 22 
1863 Mais ... 584 64°5 
©’s L. Mere. ... 352°8 115 
+8 Jup. ... 179°9 1786 
Ven. ... 29°0 40°9 
Sat. ... 160°3 159°7 
Eng. date. Apll Ap 21 
1864 Mars ... 301°6 3091 
©’s L. Mexe. ... = 67 24:0 
+6 dup. ... 2140 213-0 
Ven, ... 333°7 3460 
Sat. ... 173°5 172°7 
1865 Mars ... 73°9 79-3 
©’s L, Merc. ... 16°2 25°5 
+3 Jup. ... 246°9 2468 
Ven. ... 33°9. 35°2 
Sat, ... 186°3 185°5 
1866 Mars ... 319°4 327°7 
©’s L. Mere. ... §=82 8 1°0 
+0 Jup. ~ 277 « 2787 
Ven. ... 10:1 224 
Sat. . 198°7 197°9 
Eng. date. Apl2 Ap22 
1867 Mars 92°1 96°4 
@’s L. Mere. ... 338-4 343°0 
+8 Jup. ... 3068 308°8 
Ven. ... 3183 330-0 
Sat. . 210°8 2100 
Eng. date. Ap1l Ap2l 
1868 Mars ,., 336°8 344:4 
©’s L. Mere. ... 333°2 348:3 
+5 Jup. ... 334°9 337-2 
Ven, ... 43°2 53°9 
Sat. . 222% 221°7 
1869 Mars ,,, 115°2 117:3 
©’s L. Mere, .., 344°2-1°8 
+3 Jup. ... 24 48 
Ven, ... 3518 43 
Sat. ... 234°0 233°4 


Mesh. Vrab, Mith. Kat. Sim, Kan,, Tul. Vrsch. Dhan. Mak, Kum, 
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30 = «60 
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Geocentric (Indian) Longitudes 
70 | 80 


66-0 | 75:9 
4-0°4 | +0°0 


20 


16°7 | 26°6 


30 | 40 | 50 


| 
| 
| 36-4 | 46:3 


| 60 


561 


41:9} 41:7) 41:4] +11] +68 
My 1|My 11)My 21/My 31 


Chit 
21 


266°6 
353°2 
85°d 
64°4 
119°6 


554 
0:2 
114°2 
16:0 
132°9 


2949 

140 
1449 
3832-7 
14671 


Chit | Vaik | Vaik 
381, 10 20 


270°4 274:1 276°6 

65 23°2 41:9 
87:0 88°8 90:7 
74:5 83°66 921 
1195 119°5 12071 


62:9 69:5 75:9 
18:3 37:2 564 
114°9 115°9 117-1 
285 40°7 53*1 
132°6 132°8 133-2 


301°56 308°0 314-4 
32:9 512 67°5 
144°5 144°5 144°8 
842°6 352°7 34 
145°5 145°6 145°6 


Je 10 
Vaik 
30 


278'3 
60°38 
92:7 
98-2 

120°6 


82°4 
74°2 
1185 
65:2 
133°5 


320°7 
79°7 
145°4 
14°5 
145°7 


My 2 My12My22Jel Jell 


70°6 
29°5 
177°4 
52:9 
159°0 


767 82:9 891 
46°3 59°4 65°5 
176°2 175°4 1747 
64°8 75:9 87:9 
158'4 158-2 158°2 


My 1 My 11 My 21My 31 


316°7 

37°8 
211°8 
358°3 
1719 


84°8 
25°8 
246°3 
32:0 
184°8 


334°9 
357°0 
279°5 

34°7 
197°2 


3240 331-6 338-0 
45°38 44:0 365 
210°5 209°2 208-0 
10°56 23:2 35:0 
1712 170°8 170-6 


90°56 96°71 102:0 
184 186 246 
245°7 244°8 243-6 
25°2 19:3 180 
1840 183°4 182-9 


342°5 350°3 387-7 

30 158 32:7 
280°0 280°1 279°8 
47°0 593 715 
196°3 195°6 194:y 


My 2 My 12My22 Jel 


100°9 
354°9 
310°4 
342°0 
209°2 


My 1 


352°3 
6:2 
339°3 
64°5 
221°0 


120°2 
20°7 
7:2 
16:8 


105°9 111°1 116°4 
113 296 48°38 
311°8 3131 314°1 
353°8 59 17°8 
2085 207°7 207°0 


My 11 My 21My 31 


359°8 = 73) 14°9 
25°2 44:1 6204 
341°6 343°5 345°4 
T4°4 83°4 O14 
220°5 219°7 219-0 


123°5 127°8 132-1 
39°1 56:0 69°8 
97 128 143 
29°1 =41°2 53:7 


95°3 
614 
174°5 
99°4 
1579 


Je ld 


346°1 
37'0 
206°9 
47°3 
1701 


108°0 
38°6 
242°3 
20°1 
182-2 


5°2 
51:0 
279°2 
83°4 
194°3 


Jell 


121°9 
67-4 
314°7 
29°8 
206°3 


Je 10 


22°2 
78°5 
347-0 
97°5 
218°3 


137°0 
76°4 
16°5 
65°8 


J1 20)Je 30 


Ani 
9 


279°0 
79°4 
94°9 
1029 
1212 


88:7 
89°7 
120°8 
17-6 
134°4 


326°7 
84°6 
14674 
25°7 
146°4 


Je 21 


101°6 

549 
174°6 
110°5 
158°3 


Je 20 


353°3 
46°83 
206°3 
53°3 
170°2 


113°9 
56°0 
241:0 
24°8 
182°2 


12-4 
69°0 
278°3 
95° 4 
194°0 


Je 21 


127°5 
85°3 
315°0 
41°8 
208°8 


Je 20 


29°5 
90°7 
345°5 
101°0 
217°6 


142°3 
73°0 
18°6 
78-1 


Ani 
19 


278°2 
967 
97-0 
103°8 
122°3 


95°3 
100°4 
122-1 
89°6 
135-2 


332°3 
79°4 
147°7 
37-2 
147-0 


Jl 


107°8 

57°3 
174°8 
121°5 
158°8 


Je 30 


0-2 
61°7 
205° 4 
71°6 
1704 


119°7 
74°3 
239°8 
31-7 
18271 


19°8 
88°7 
277°1 
107°2 
193°6 


Jll 


133°5 
1004 
314°9 

53°7 
205°4 


Je 30 


36°38 
95°3 
349°6 
101°7 
217°0 


147°6 
66:0 
20°4 
90°2 


2329 282°3 231-4 230°6 229-8 229-2 2236 


180 210 


240 270 


300 330 


Min, 
360 


90 


85:7 
- 0:3 
J1 10 
Ani 
29 


2765 
111-4 
99°3 


100-7 


123°3 


101°7 
102°8 
123°9 
101-9 
1360 


337°6 
73°6 
149°0 
48°8 
147°6 


J111 


1141 

68:7 
175°5 
1316 
1591 


J110 


72 
790 
204°9 
83°7 
170°5 


126-0 
93-1 
208°6 
40° 
18271 


26°7 
106°0 
275°9 
119-2 
193°4 


Jil 


139°3 
111-3 
314°5 

66°90 
204°9 


J1 10 


43°8 
901 
350°5 
97°3 
216°4 


153°4 
68°2 
224 
102°5 
2279 


Asvn,. 
133 


1260 


100 | 110 


95°6 | 105-4 
-0°7} -I'l 
Jl 20| Jl 30 
Adi | Adi 
7 | 17 
271:4 
120-1 
103°7 
88°3 
125°5 


2740 
120°3 
101°6 

94°4 
124°3 


108-0 
96°1 


1145 

92-1 
1281 
126°4 
138:2 


114°3 
137-1 


342-4 
778 
150°6 
60°6 
148°5 


346°4 

89°3 
152°3 

72°4 
149°5 
J121 J131 
1203 

841 
176°4 
141-6 
160-0 


Jl 20 


126°7 
101°7 
177°6 
150°9 
160°8 


J1 30 


13°7 
97°5 
204: 9 
9671 
171°2 


20°0 
115°9 
205°2 
108°8 
1718 


132°1 
1113 
237°5 

49°7 
182°5 


138°5 
128°0 
236°8 

09°6 
183-0 


33°7 
120°7 
274°7 
1312 
193°6 


40°7 
1301 
273°3 
142-7 
193°9 
Jl21 Jl3l 
145°4 
113*4 
313°8 

739 
205°0 


1515 
106°4 
312°8 
91°6 
205°0 
J120 J1 30 
50°8 
84°3 
351°1 
910 
216°3 


57°5 
88°3 
351°3 
85°7 
216°1 


159°2 
78°4 
23°9 
1147 
227°6 


165°6 
93°2 
25:2 
127°0 
227°2 


Au 10 


120 , 130 


115°3 | 125-1 


—1]4] -16 
Au 9|Au 19 
Adi 


aE | 6 


269°5 
112°6 
106-0 

86°5 
126°7 


269-0 
110°8 
108°3 

87-7 
127-9 


127°1 
110°5 
1325 
150°7 
140°5 


120°7 

98-4 
130°3 
1385 
139°3 


349°5 
104-6 
154°3 

84°3 
150°4 


351-5 
122°2 
156°2 

96°1 
151°6 


133-0 
1200 
179-1 
159°2 
161°6 


139°3 
1382 
180°7 
165°5 
162-7 


Au9 Aul9 


26°0 
133°5 
205-9 
120-8 
172°6 


319 
149-4 
206°8 
132-9 
173°7 


144°8 
141:7 
236°4 

70°4 
163°4 


151:2 
148°3 
2364 

81-2 
1843 


47:3 
130°7 
2721 
154°4 
194-2 


53°38 
1231 
2710 
165°9 
194°9 


Au 20 


157°9 
102°9 
3116 
102°+ 
205°1 


164°2 
108°6 
310°3 
115-7 
205-4 
Au9 Aulg 

64'4 

99°9 
3512 

83°8 
216°0 


70°8 
115°4 


871 
216°3 


171°5 
111-7 

26°5 
1391 
227°0 


177°8 
128°9 

27:2 
15)h1 


350°6 % 


140 


135°0 
-19 
Au 29 


Avan | Avan 


16 


269°7 
1187 
109-9 

92° 4 
129-2 


133°7 
126°7 
134°6 
162-7 
1417 


352°4 
140°3 
158°3 
1083 
152°8 


Auld Au 20 Au 30 . 


145-7 
155°3 
182°5 
169-9 
163°9 


Au 29 


37°3 
161°5 
208°1 
145°3 
1749 


1575 
146°5 
236° 7 

92°5 
185°1 


60°0 
120°7 
270°2 
177°3 
195°6 
Au 30 
170°7 
121°3 
305°9 
127°0 
205° 6 


Au 29 


163-4 


227-1 227-3 


of Sun and Major planets at Ujjai 


150; 160 


154°7 
—-2:0| —24 
88| £18 

Avan| Pur 
26 | 5 


144°8 


; 


271°6 2746 
1320 148-4 
1127 1146 
99-2 107-7 
130°5 131°8 


139°8 146°2 
144:2 162°1 
136°8 139°1 
1748 186°9 
143°0 144°3 


351:9 349°9 ¢ 


158'1 174-7 
160°5 162°6 
120°5 132°6 
154°0 155°2 
S9 819 
152°1 1585 
170°0 i80°2 
1844 186-4 
1711 167-8 
164°9 166°1 
$8 $818 
42:2 4674 
166°3 1614 
209°5 2111 
157°5 170°0 
1761 177-1 


1640 1705 
1389 138°9 
237°2 2381 
104-0 L159 
186°1 187°2 


660 71°7 
127°6 140°8 
269°6 269°5 
188°3 1990 
196°3 197°3 


$9 819 


177-1 183°9 
137-2 154°7 
307°6 3063 
34 151°8 
205°3 207°: 


88 818 


83°5 =89°6 
160°7 168-4 
348°7 347°5 
98°9 107-4 
217°1 218°0 


190°8 197-4 
164°0 179°0 
27°4 27:0 
175°4 187° 
227°6 228-2 
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267 40:0 


533 66°7 


80°0 


93°3 106-7 


2158 
204°3 | 


ean an Sunrise for every ten days from A.D. 1860 to A.D. 1869. 
BO | 190 | 200 210; 220 | 230 | 240 | 250 | 260 270 | 280 | 290) 300 | 310 | 320) 830 | 340 | 350 | 360 
+ 
4-4 | 184-3 | 194-1 | 204-0 | 213-8 | 223-7 | 233-5 | 243°4 | 253-3 263°1 2730, 282-8 | 292-7! 302°5 | 312-4 | 322°2| 332°1| 342°0 | 351-8 
2-2) -2:1] -1-9| -1-7| -1:5| -1-2 | -0°9| -05| -0-1 +0°3| +06, +10) 41:3! 41°6| +18) 4+2°0) 421) +22) 42-9 
ae 
18 |0 18| 028) N7|N17|NQ7 | D7 |D17|D 27 Ja6| Jal6| Ja26) F 5 | ¥ 15 | ¥ 25| Mr7|Mr17| Mr97/Ap 6 
ur Aipp | Aipp | Aipp | Kart | Kart | Kart | Marg|Marg Marg] Tai | Yai | Tai | Masi | Masi | Masi |Pang | Pang | Pang 
4{|4j|2 | 4|14 | a | 5 | 1s 25 6 | is | 316 ! 1! Bi 6 16 | 26 
B33 2887 294-3 3003 3065 312-9 319° 325°9 3827 61 3393 346-2 353°0 3598 64 133 199 267 33:3 39-7 
200°6 2154 226°5 229-9 994-5 2182 221-5 232-2 247°3 264-4 2820 299°6 316-2 3300 3380 337-3 3297 398-7 
4 1206 121-4 192 123°5 194-2 124°3 124-3 123°7 ‘123-1 1226 121-1 119°8 1185 117-2 116°0 115-1 1144 11358 
63 1380 1492 160°3 1724 1842 1960 208-2 220°5 232-9 245°4 257-8 270-4 282-7 295:3 307°7 320°1 3327 344-9 
1 135°3 1363 137-2 1382 1390 139°9 139°7 139°6 139°7 139:1 1386 1380. 1372 136-4 135°6 134-9 1342 133-5 
592 1654 171-8 1783 184-7 191-3 1978 204-3 210-9 G2 217° 994-9 230-7 237-4 244-0 250-9 257°7 2645 271-3 278-5 
5 2081 2153 211-2 203°7 203-9 212°8 22675 243-2 960°6 2782 294°7 3094 319°1 320°5 312°1 3096 38167 3296 
435 1455 147-3 149-2 150°8 162-1 1533 154-2 154°7 155°1 155°] 154°7 1540 153-1 151-9 150°9 149°8 1481 147-0 
1 222-9 2347 2465 257-7 2689 279°9 290-3 300:1 308°8 315-9 321°3 323-1 321-3 315-5 310°2 3075 3089 312-0 
$9 1479 149°0 1500 150-7 1515 1521 1523 152°6 1528 1526 1523 151°9 151°2 150-4 1497 148-9 1482 147-4 
44-6 343-0 3421 349-6 3454 347°8 350-5 354-3 3587 63 36 84 14:0 194 24:9 308 367 429 483 54-7 
97-7 197-4 1897 187-1 1938 2066 2220 239-4 256-9 273°6 288°8 300°1 303°8 297° 292-5 296°2 3078 3237 341-5 
Ti 1692 171°3 173-5 175°4 177-4 1791 1806 181:9 1832 184-1 184-8 185°1 185°1 184-7 1840 183°1 182-0 1808 
74 :695 1819 194-4 2069 219-7 232-0 2448 257-6 270'1 282-7 295-4 3080 320-4 332-9 345°6 3579 102 29-9 
77 1589 160°1 1613 1620 1630 163°9 1643 164°8 165°2 165°0 1649 1648 164-3 163-7 163°1 1623 161°6 160°8 
)9 O19 029 N8 N18 N28 D8 Dig D28 Ja? Jal7 Ja27 Fé F16 F26 Mr? Mr17Mr27 Ap 6 
71-6 1782 1847 191:3 1981 9048 211°6 218-6 225-4 GH 2325 939-5 2466 253°8 261-0 2688 275°7 2831 290-4 297-9 
>: 1708 1760 187-8 203:1 219-1 2375 254-4 269-9 982-0 987°3 282-7 275-9 278-0 288-4 303-2 3208 339-2 357-7 
906 192°7 194-9 197-2 1994 201-5 203°6 905-6 207-4 9093 2109 2123 213-5 214-5 215-0 2156 2155 215-1 9145 
56°3 1546 156-2 161°1 1632 177-0 1865 196-9 -207°8 2189 2306 2423 W544 266-9 2787 290°T 303-0 .8151 327-5 
BSG 1693 1710 1723 173-2 1742 17571 175-7 176-2 1769 197-0 177-2 177°3 176-8 1764 175°9 175-2 1745 173-7 
98 018 028 N7 N17 N27 D7 pi7 D27 Jaé6é Jal6 Ja9%6 F5 ¥15 F25 Mr7 Mrl7 Mr27 Ap.6 
6 544 55:0 54:0 521 491 456 429 412 65 407 413 42:9 455 485 522 565 612 662 71-9 
168-0 1825 1992 2166 223-8 2496 262-9 270-4 2689 260-7 259°9 2683 282-0 298-6 3168 3350 3530 90 
9168 2188 221-1 223-3 2255 227-7 2300 232-2 934-4 9365 2385 240°2 242-3 243-3 244-7 245-8 24GB 246-9 
207°3 2195 231:8 2441 2565 266°7 281-1 293.1 304-9 316-9 3285 3400 3508 13 105 192 27-1 39-4 
180°3 1815 1827 1838 1849 185°9 186-7 187-4 1883 1885 1887 1890 1889 1888 1886 1880 1871 1865 
190°5 197-3 2043 2111 2191 2251 232-3 2396 66 2468 254-3 2616 269°3 2768 284-4 292-1 300-0 307°7 315-4 
1782 195-7 213-0 229°4 243° 252-8 254-1 246-7 2429 248-7 261-2 277-0 2944 3126 3302 3471 O58 7-7 
2424 244-1 2460 2480 2501 2524 254-7 257-0 259°3 261-6 263-9 2662 2683 270-3 2724 274-2 275-8 277-3 
1517 163-9 1761 1884 200°9 213°3 226-0 2383 2510 263-6 276°3 289-0 301-4 3141 3267 3391 3516 40 
190°6 191°8 1929 194-0 1952 196°3 197-2 198-0 1990 1996 200'1 200°6 200°6 200-7 200-6 200-1 1994 198-9 
869 908 944 972 990 998 993 977 67 948 909 870 839 818 812 S23 838 865 89-9 
1919 2085 223-9 235°1 2390 2335 227-2 23071 240°7 2556 272°8 290-7 3083 3250 3394 3482 347°9 340-3 
971-0 2721 2734 275-0 2768 2786 2808 282-9 285°2 287-4 289-7 2921 294-4 2968 299-2 301° 303-6 305-8 
227-9 235-2 242°1 244-0 243°2 2385 232-2 228-7 2292 9329 239-2 2476 %567 266-9 277-3 2882 299-7 311-1 
200°6 201-8 2029 204-0 205-1 2063 207-2 2084 209'5 2100 2106 211-2 211-0 2109 210-7 2109 211-0 211-1 
019 029 N8 N18 N28 D& Dis D 28 Ja? Jal? Ja27 F6 ¥F16 F 26 Mr7 Mrl17 Mr27 Ap6 
904-2 211-2 216-3 225-3 2327 240-0 247-4 2548 GS 2625 270-1 277-9 285-5 293-4 301-2 3092 3171 324-9 332-7 
205°5 217°7 2236 219°8 2123 2132 2229 2366 2533 270°9 288°3 305°3 319°6 329°6 330°7 323°2 320°2 327-1 
3045 3045 3049 3955 3065 309-7 3093 3111 313-0 3148 3170 3193 321-6 3240 3265 3288 331-1 333°7 
189°0 201°7 214-0 226-7 289°2 2518 264-4 277-1 2895 3019 3143 326-7 3397 3509 27 146 263 378 
2106 211:'7 2123 2141 2153 2165 217-4 2186 219°6 2205 221-38 2221 222-4 222°8 2231 222°9 2228 292-6 
018 0283 N7 N17 N27 D7 Dil7 D2 Ja6 Jal6 Ja9%6 FS F115 F225 Mr7 Mrl7 Mr27 Ap 6 
1068 111°9 1168 121-3 125-4 1287 131-4 1332 69 133-9 1335 181-6 1284 124-9 121-2 1179 1154 1145 114-7 
907-0 he pen 1964 203°5 2163 2321 2496 267-0 283-9 2991 310°2 313°7 307°4 301°6 3066 3185 3345 
$435 342 341-6 340°9 340°8 340-9 341-2 342-2 343°0 3445 3461 3479 349°9 352-1 3543 3565 3588 12 
1383 149°3 161-0 172°7 1847 1967 2089 221°3 233-4 245-8 2583 270-9 283-4 296-0 308-4 3208 3332 345-6 
9906 2216 292°7 2939 2251 2262 227°3 228% 2293 230-4 2312 232°2 232°8 233:3 233-9 233°9 234°0 234-0 
2182 9253 9396 299°9 2472 255°0 2626 2702 TO 277°9 286°7 293-6 301-4 3094 317°3 3250 332-9 340°7 3484 
1850 190-3 prt 196°3 211°6 228°5 245°8 262°8 2785 2911 2967 2927 294.3 2961 3064 321-1 3380 348-2 
949 236 8223 «210 199 188 181 175 173 17°56 180 19:0 20°1 215 235 25°0 26°9 29°) 
2943 2361 2469 2582 269°3 2B0°l 290°1 299-9 3084 3145 3196 3208 317°7 311°6 806°6 304-9 3069 311-8 
230-4 231.4 2894 2396 2346 236°8 2369 238-0 Y39°2 2403 2413 242-3 243-0 2438 244-4 D447 244-9 D452 
, t. Svati, Visa. Anur. Jyesh. Mula, P. Ash. U. Ash. Sray, Dan. Satab. P.Bhad, U. Bhad. RKevati, 
pry ye ho roy Spee 200°0 9133 2267 240-0 2533 2667 2800 2933 306-7 3200 8833 3467 360-0 


Geocentric (Indian) Longitudes of Sun and Major planets at Ujja 

Day of 8. Yr. | O 10 | 20 ; 30 a0 | 50 | 60 ; 70 | 80 | 90 | 100| 110 | 120 
QR o. 56° ; ‘9 | 85:7 | 95°6 | 105-4 | 115:3 

s Mean 1. | 8570 69 | 167 | 266 | 36-4 | 463 | 561 | 66:0 | 759 
te for do. | +2°1| 42:0] 41:9] 41:7) +14] +11] +0°8 | +04 +0°0 -03| -O7| -—1:1| -l4 
English date. | Ap 11] Ap 21] My 1 |My 11|My 21/My 31! Je 10 | Je 20) Je 30 Ji 10} 5120) Jl 30) Au 9 
‘Tamil month, | Chit | Chit | Chit | Chit | Vaik Vaik | Vaik | Ani | Ani | Ani | Adi | Adi | Adi 
Do. date. ij 1 11 21) 31 10 } 20 30 9 19 + 29 ? 17 27 
ay : k ‘> Oey , ‘ 4. 5S 5:0 71:8 784 

1870 Mars ... 3523 @O 77 161 225 298 87:1 442 514 582 6 eee 
@’s L. Mere. ... 8575 14°38 33:3 477 6H BOT 48:2 475 56-4 T10 882 106°3 124-7 
+:0 Jup. 30:0 322 345 369 392 416 440 463 488 S511 531 551 569 
Ven. 314-1 322-9 332°0 341°9 352°2 30 14:0 25:4 369 487 60°4 72°3 84:1 

Sat. Q45-2 245-0 2h4-7 244-6 2438 242-9 QlQ-O 241-2 2405 239-8 2393 228-9 2383 

Eng, date. Ap1l2Ap22 My 2 My12My 22 Jel Jell Je 21 Jl1 Jill J121 Jl 31 Auld 
1871 Mars ... 1486 147-1 1470 1482 150°1 152-9 156-7 160°8 1656 170°6 176-0 181-8 187-6 
@’s L. Mere... IL 271 865 368 29-20 27 B57 500 669 85°5 1039 122-0 1387 
+7 ~~ dup. 58-0 599 618 63:8 660 681 704 72:8 752 775 798 82-0 84:3 
Ven. ... 295 41:5 532 65:3 77:0 884 99:8 1108 121°3 131-9 141-5 1506 1585 

Sat. . 2563 256-0 255°8 2556 255-4 251 254-9 253°7 252-6 2514 250°8 250°3 249-7 

Eng, date. Apil Ap21 My1 Myll My 21 My 31 Je 10 Je 20 Je 30 J110 J120 J130 Aud 
1872 Mars .. S&1 155 230 302 375 445 515 584 65:3 721 78:8 854 920 
©’s L. Mere. 14-2 183 118 S80 141 27-4 43:9 624 81:2 996 1168 131-3 140-7 
+5 dup. .«. 871 881 893 907 924 943 962 983 1004 1026 1048 107-0 109°3 
Ven. ... 334-2 3465 358-7 11:0 23:1 35°3 476 59:8 721 S44 966 1088 1213 

Sat. . 267°2 267-2 267°3 2672 266-7 266°0 265°6 264°9 264°2 263°5 - 262°8 262-2 261-4 

{873 Mars ... 199-5 196°6 193:3 190:0 187-7 186-7 1868 188°3 190-9 194-3 198-2 202-7 208-0 
©'s L, Mere. .., 854-8 348-9 3528 4:9 207 389 57:9 768 944 1101 121-1 123-9 117-4 
42 Jup. ... 1188 1182 1183 1189 119-7 120-8 122-2 1238 1255 127°3 129°3 131-5 133-5 
Ven. ... 322 323 283-220 167 267° 186 -24°1- 312° SG Geeeee ees | 670s 

Sat. » 278°0 278:°3 2785 2787 2783 278-0 277-7 277-1 QIG4 257 274-3 273-0 271°5 

1874. Mars ... 228 29:8 368 439 508 57-7 644 711 7&1 S44 91:0 97-5 103-9 
@’s L. Mere, ... 332-7 342-6 357°8 15:7 844 53°4 71-4 87-2 100°8 196-2 101-3 95-1 98:3 
+0 dup. . 1509 149°9 149°2 148-7 1486 148°7 1494 150°2 151°3 1525 1540 156-0 157-7 
Ven. ... 10°7 23:0 353 476 599 720 84:0 961 1077 II96 T5l6 143.1 154-8 

Sat. . 2388 289-2 289-7 2901 290°0 289-8 289-8 289°3 288-7 28B2 BSs7T-4 2eE-7 285°8 

Eng, date. Ap12 Ap 22 My 2 Myl2 My22 Jel Jell Je21 Jl1 Jl11 J121 J131 Auld 
1875 Mars ... 245:1 2485 251°2 252°7 253-1 252:7 251:3 248°7 246-4 243°6 242-1 243-4 243°7 
©’s 1. Mere. ... 337-1 3543 13:0 315 502 67-1 808 S74 83:8 769 TST 891 1046 
+7 wtp. ... 1847 183-3 182-1 180°9 180-0 1793 1788 1787 1789 179-4 180-2 181-3 182-6 
Ven. . 318°6 330°3 342:3 354°3 62 181 30-2 42:3 54:0 665 78-7 90-7 102°9 

Sat. 299°7 300°4 3010 301°6 301°8 301°8 301:9 3014 301:0 3006 299-9 299-2 298°5 

Eng, date. Ap1l1Ap21 My 1 My 11 My 21 My 31 Je 10 Je 20 Je 30 J110 J120 J1 30 Aug 
1876 Mars ... 276 444 511 579 644 71:0 776 S42 906 971 103°5 109-9 116°3 
©’s L. Mere. ... 3498 74 271 44:7 589 67:7 666 59:0 586 67°83 819 98-9 117-2 
+5 Jup. . 218°7 217-8 2166 215°3 214:1 212-8 211°6 210°6 209:9 209-4 209°2 209-4 209:9 
Ven. ... 434 644 647 742 83:1 906 966 99°3 988 98°3 87-4 62:5 81:8 

Sat, ... 310°6 311-6 312°5 313°6 313°8 313°8 314°1 313-9 313°8 313°5 312-9 312-2 311-6 

1877. Mars ... 2728 27 9+( 0 285°3 291°1 296:°9 302°2 307°5 312°1 3165 319°8 322-4 323-8 323-3 
@’s L. Merc, ... 35 216 368 47:1 485 41.1 385 45:9 59°4 763  Ga'S Tis) 130-9 
+°2 Jup.... 251°3 2515 251:1 2506 249°8 248°7 247-4 2461 244-7 243°5 249-5 241-7 241°0 
Ven. ... 3525 50 173 294 42:0 542 663 786 90°8 1028 1152 127-5 139-6 

Sat. ... 321°7 322-6 3236 324°5 325-2 325°:8 3265 326°5 326°6 326°6 3261 325°7 325:1 

1878 Mars ... 52:1 584 649 71:0 77:2 83:5 89-9 961 1026 1087 115-0 121-4 127-8 
@’s L. Marc. ... 147 262 296 234 188 242 369 53:3 715 902 1087 125°8 140°6 
—1 Jup. ... 281°8 283°0 283-8 284-5 284°8 284-8 284°4 283-6 282-6 281-5 280°] 273-7 977-5 
Ven, ... 314°0 322°7 331-7 341°2 352°5 32 14:3 257 37°23 404 “Gig yg eae 

Sat. ... 332°9 3340 335°0 336°2 3387°0 337-6 3385 3389 339°2 339°6 339-3 339-1 338-8 
Eng.date. Ap12Ap22 My 2 My 12My22 Jel Jell Je2i Jl1 Jl11 Jl21 J131 Aulo 
1879 Mars ve» 2945 3015 8087 3161 323°4 3305 B3T-4 344°2 350°9 3575 36° Oo  T4-5 
@'s L. Mare. ... 10:8 5:5 359°8 4°00 160 31:9 505 69-1 87:8 106°5 120-8 131-7 184-0 
+7 dup. ... 810°8 312-7 314-5 3160 BL7-4 3185 319-4 319-9 319-9 3197 319-3 314-4 317-2 
Ven. 29-9 41:9 63°79 657 772 88S 100-0 111-2 121°7 1319 4] 1509 Ta7s5 

Sat. ... 344-4 345°6 3468 348-1 3401 3499 351-0 3515 3852°1 352-6 353°0 353-3 353°7 
Mesh. Vrsh. Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan. Mak. Kum. Min. Asvn. Bhar. Krit. Rohi. 

30. 60 = 90-120 150-180-210 240-270 «300 330 360 133) 267 40-0 


130 , 140 | 150 


125°1| 185°0 | 1448 
—-16| -—1:9| —2-0| 
Au 19} Au 29} $8 
Avan | Avan | Avan 


6 16 


850 91-4 
142°4 158°3 
586 59°9 
96°0 108-2 
234°3 238-2 


Au 20 Au 30 


193°8 200-2 
151:8 1586 
86:4 883 
164-4 168°0 
249°5 249-4 
Aul9 Au 29 
104°8 
133°0 
113-9 
145°8 
260°5 


98-4 
140°6 
111-7 
133-4 
261°0 


219°5 
118-1 
138-0 

92-8 
271-7 


213-5 
112°8 
135-8 

814 
271°6 
110-4 1168 
124:3 
1616 
177:5 
284-4 


109-1 
169-5 
166°5 
2385-1 
Au 20 Au 30 
249-7 
139°5 
185°8 


246°1 
121-2 
184'1 
115-2 
297°7 297-0 


Aul9 Au 29 
1226 
135°3 
210°8 

848 
3108 


129°h 
152°8 
211°8 

90°9 
310-1 


322°1 
147°5 
240°8 
151°6 
324°4 


319°8 
160°9 
241°1 
163°8 
323°7 


134-2 
150-0 
276-4 

96:6 
3382 


140°5 
150°9 
275°4 
108°7 
337°5 
Au 20 Au 30 

20°1 
127°2 
316°0 
163°2 
852-7 


24-4 
123-6 
314°6 
165-4 
352°0 


Mri 
80:0 


127°5. 


26 | 


97:7 
170°4 
61:1 
120-4 
23 8-2 


89 


206°7 
155°9 

90:2 
168°6 
249°2 


88 


Tis 
130°7 
1161 
1580 
260°2 


225°5 
130°0 
140:0 
1043 
271°7 


123-1 
141°5 
163°8 
1885 
283°8 


89 


253°8 
157°3 
187-9 
139°9 
296°2 


$§& 


135°3 
168°5 
213°8 

98°5 
309°2 


317°2 
168°3 
2414 
175°7 
322°9 


146°9 
143-7 
274°6 
120°9 
336°8 


$9 


28:0 
128°3 
313°2 
166°2 
3511 


g. Ardh, Punar, 
53°3 66°7 


93:3 


160 1 
1547 164 
= 21, =2 
$18 82 


Pura 
5 


104-0 
175-7 

621 
132°5 
238°6 


$19 


213°4 
148-4 

91-9 
164°3 
249°5 


§ 18 


1175 
1381 
118°2 
170°5 
260°3 


231°9 
145-9 
1424 
116-2 
271-7 


129°5 
159-4 
165°9 
199-0 
283°5 


$19 


258°9 
174-1 
189°8 
152°3 
295°7 


818 


141-7 
180-4 
214°6 
107-4 
308°6 | 


314-9 
166°1 
242-1 
1878 
32271 


153-2 
140°5 
274-2 
133°0 
336-0 
S19 23 

309 
140-4 
3121 
160°5 
350°3 


Push. uu 
106-7 1 


Sunrise for every ten days from A.D. 1870 to A.D. 1879. 


80 190 200 210 220 | 230 | 240 | 250 | 260 270 |280 |290 {300 |310 |320 | 330) 340| 350) 360 
a: 184-3] 194-1 204-0 | 213°8 | 223-7 | 233-5 | 248°4 | 253°3 263-1 | 273-0 | 282°8 | 292-7 | 302-5 | 312-4 | 322°2 | 382-1 | 342-0 | 351-8 
21) -l9 -17) -—1°5] -—1-2] -O9] -05| -0O-1 +03) +06/ 4+1:0/ +13 | +16) 418 42:0) 42-1 4+2°2 | +9°2 
98 | 018/ 028) N7|N17|N27/ D7 | D17| D27 Ja6 |Jalé|Ja26) F5 | F15 | F25| Mr? Mr17|Mr 27! Ap6 
Pur | Aipp | Aipp _Aipp | Kart | Kart | Kart | Marg | Marg Marg | Tai | Tai | Tai | Masi | Masi| Masi Pang |Pang | Pang 
5 | 4 14 | 24 4 | 14 | 24 5 15 BY Be 8} 25 6 16 | 26 | 6 16 | 26 
1219 127-5 138-2 138-4 143°7 1483 1530 1568 71 160°5 1632 165:0 165-9 165°6 1637 160°8 157-0 1530 1497 
4 1666 1765 191-0 207-4 224-8 241-9 2581 2716 279°4 2783 270°7 267-2 277-1 290°8 307-3 323-2 3490 O-1 
630 625 61:8 608 596 583 57:0 558 545 536 629 525 525 52:9 536 545 559 571 
3 1694 181-8 1945 2068 2196 2321 245°7 257-3 279°0 282°8 295°3 307°9 320°3 333-0 345°3 357-8 10:1 221 
4 240°4 241°5 249-4 243-4 244-4 2456 2468 248-0 249°] 250°2 Y51-2 252°4 253-2 258-9 254-8 955-2 255°7 256-2 
99 019 029 N&8 N18 N28 D8 Dis D28 Ja7 Jal? Jaa? F6 ¥F16 F26 Mr7 Mri7 Mr27 Ap6 
8 2343 241-6 249°1 256°4 264-0 271°6 279-2 2872 72 294-9 3029 310°6 3184 3261 334:0 341°6 349-3 3568 4:5 
7 1718 1882 205-5 222-8 239°3 253-2 262-4 262-9 255°5 252-2 2584 271-2 287°3 305-0 2231 341-0 357°8 11:2 
6 95 961 965 966 962 957 947 93:5 923 910 896 884 874 867 862 860 86:0 868 
B34 1523 154-5 160°2 167°7 176°7 1864 1969 208-0 219°2 230°9 242-6 254-7 2669 279-0 2912 3033 3156 3280 
BVO 2503S 2515 2523 253-4 2545 255°6 2567 257°8 259°0 260°1 261-2 262-4 263°3 264-3 265-2 265-9 2665 267-1 
7 
98 018 028 N7 N17 N27 D7 Div D27 Ja6 Jalé Ja26 F656 F15 F256 Mr7 Mrl7 Mr27 Apé6 
297 135°7 141-8 147-/ 1533 158°9 164-7 1701 175°2 73 180-2 185-0 1895 193-4 197-0 199°7 201-7 2026 2025 200°9 
72. 1846 202-0 2186 233°6 2445 2480 241°9 236:3 289°6 250°7 265°8 283:1 301°% 318°9 334°7 350-1 3588 3585 
21-9 123°6 125-1 127-3 1265 1281 1286 128°7 1283 127°8 127:1 1261 1248 1235 1221 120-9 1199 1190 118-4 
95°4 207°8 290°8 232°3 244°6 257:0 269°3 281:4 293'5 805°6 317-4 328°8 389°9 3506 12 106 191 266 31°1 
60-5 261'2 261°8 262:4 263°3 264-3 265°3 2666 267°7 2688 270-0 271-2 2723 273-4 274-4 276-4 2762 276-9 277-7 


45-4 2525 259-6 266°8 2743 281-8 289°3 2969 3044 TH 319-1 319°6 327°3 3348 342°3 349°8 3572 4:7 11:8 19°0 
80'S 197°9 2138 226-2 232-2 228-8 221-6 222-0 231-0 2450 961-7 279°3 297:9 314°0 3288 339:0 341°1 3343 331°6 
1488 150°7 152°6 1543 155°7 157°2 1582 1587 _ 159°2 1593 1590 1585 157°8 156°5 155°3 154-1 1526 151°7 
152°2 164-2 1766 188°9 2014 213°8 226-4 238°8 251°5 2641 2767 289°5 302:0 314:1 3266 339-2 351-7 44 
271'9 272-4 2728 273°7 2745 2754 2765 2776 278°8 280°0 281:2 2823 283°5 284:7 285°8 2867 287-7 2885 
1482 154°3 1605 1665 1726 178°7 1846 1905 75 1965 202-4 2080 213:6 219°1 224:3 229°5 234-2 2386 249°8 
207'2 2158 915°5 207°7 205°2 211°9 224-7 240°6 257-8 275:6 292°7 307-9 319°4 323°8 3183 3124 3163 328-0 
1724 1746 176°8 178°8 180°7 182°5 184:2 185°7 186°9 187-9 188:6 1892 189°3 189°0 1887 1878 186°8 185°5 
2274 234°4 939°7 2414 239°8 233°4 2282 225°9 227°2 234°2 238°8 247-4 256°7 266°9 277°6 2887 300-2 311°5 
283°2 283°3 983°5 2843 285°1 285°7 286°7 287°8 288°9 290°1 291°3 292-4 293°6 294°7 296-0 297-1 298-2 299°3 
019 029 N8 N18 N28 D8 pis D28 Ja7 Jal? Ja27 F6 F116 F26 MrT ‘Mrl17 Mr2Y Apé 
2764 982-8 989°6 296°3 303°3 310°1 3171 3243 76 3314 3885 345:5 352°7 359°3 67 136 205 274 34:3 
200'6. 193°6 189-2 1944 206°0 221°4 2384 255°9 272°8 2886 B301'1 3064 302°2 295°5 297-4 3078 3223 340°6 
196°0 198-2 200-4 2026 204°7 206°9 209°0 211-0 2129 214:6 2161 217°3 2183 219-2 219°7 219-9 219° 219-1 
189°5 2020 214°5 227-2 239°8 252:1 265°0 277°5 290°0 302°4 314-8 327°0 339°2 315-4 32 149 266 37°9 
294°8 2949 294°9 295°5 296:0 2966 297°6 298°7 299°6 300°8 3020 803:1 304°3 305°5 306-7 3079 309°0 310:1 
O18 028 N7 N17 N27 D7 D7 D27 Ja6é JalG Ja26 F5 F15 F25 Mr7 Mril7 Mr27 Ap6 
160°6 167:°2 173°5 179°8 186°3 192°6 199°0 2055 77 211°9 2184 224-7 231-1 237-5 244:1 250°5 2569 263-4 269°6 
173°7 1760 186°4 200°9 217°5 234°8 252-0 268°2 281°5 289-3 287-4 279-7 2785 287-2 3012 3181 336-4 3550 
220'2 229°3 924-4 2266 223°9 2311 2334 235°5 237°38 400 2429°0 2438 245°6 247°2 2486 249-8 250°7 2613 
1385 149°7 161°4 173-1 185°0 1971 209°5 221°9 234°2 2465 258°9 271°5 284-0 296°6 309°0 3214 333°8 346°2 
3071 306°9 306°7 307-0 3075 307°8 3087 309°5 3104 3115 3126 313°7 314°9 3161 317-4 3187 320-0 321°2 
8159 3188 322-4 3268 331-2 336-4 341:1 3473 78 3533 3590 52 113 175 23-7 29-9 360 426 48-9 
1665 180°4 1966 213-9 2311 247°3 261°8 271°3 2726 265°2 261°6 2674 279°9 296-0 3138 332'1 3503 7:2 
246°0 247-7 2495 251°7T 253°6 255°9 2582 260°5 262°9 265°2 267°5 269°8 2720 274-0 2761 2780 2798 281°4 
2240 235°4 247:2 268°3 269°4 279°0 290°0 299°6 3075 8140 3817°5 317-9 313-7 307°9 305°2 3021 304-2 310°9 
3202 319°9 319°5 319°5 319°7 319°7 320:3 321°0 321°7 322°7 323°8 324-8 326°0 327-2 3285 3298 331-1 3323 
1727 179-2 186°8 192°3 199-1 2058 2125 2194 79 2261 233-0 240:0 2469 254-0 2610 268°3 2755 2826 289°9 
176°6 192-9 2101 226-9 242°2 2531 257-0 251°5 245-4 2485 2592 274-4 291-7 3098 3277 3448 3596 91 
275°2 2761 277-4 278-9 280°5 2825 2845 286°6 288° 2Y1-0 293-4 295°8 298-1 300% 3029 3052 3075 309°6 
169°9 182-3 195°0 207-4 220°1 232°6 2452 ° 258-0 270-9 283-3 295-8 308-4 320'8 333°3 346-0 3583 106 22'6 
8398 3332 9325 332-4 3322 332-2 332-6 333°1 333°5 3345 3354 336°3 337-4 3385 339°7 341-0 3423 343°5 
019 029 N8& N18 N28 D8 Di18 D28 Ja? Jal7Ja27 F6 F16 ¥F26 Mr? Mri17 Mr27 Ap 6 
316 99- @ 2242 219 207 208 221 #£=980 23°38 270 304 343 S78 43:6 487 538 592 645 
191-0 9079 P+ 935°7 241-4 2374 2302 231-2 940°8 255-1 2719 2896 3076 324°7 3395 3487 351-7 346°9 
3095 3088 3086 3090 3098 3109 3123 313-9 315°8 317-8 8199 322-2 3245 3253 3203 331-7 3341 336-5 
1601 15233 1594 1673 1766 1862 197-0 208-0 219°6 231-3 2493 255°3 267-4 279°9 291-8 303-9 3162 328-6 
348°0 $47°3 3465 8462 346°8 3455 345°7 345°8 3461 3468 3476 3482 8494 350°5 3515 3527 3641 355-4 


; > i J}, Bhad, Revati, 
Phal. U-Phal. Hast. Obit. Svati. Visa, Anur. Jyesh. Mula, P.Ash, U.Ash. Srav. Dan. Satab. P .Bhad. l .Bh ul, R 
rer 10°0 1193 186°7 2000 2133 2267 240°0 2533 2667 2800  293°3 3067 3200 3333 346°7 360-0 


218 


Geocentric (Indian) Longitudes of Sun and Miujor planets at U; je i 
140; 150 


Day of S. Yr. fe) 10 | 20 | 30 | 40 | 50 | 60 |) 70| 80; 90 ; 100; 110 
@’s Mean L. | 357.9| 6-9| 16-7] 266) 36-4] 46:3] 56:1 | 66:0) 75:9] 86:7 95-6 | 1054 
Corrn. for do. 42] +20 41:9 41:7 41:4 4-11 +0°8 +04 +0°0 (+3: |--20-7 -11 
Se Ap 11| Ap 21| My 1 |My 11|My 21/My 31) Je 10| Je 20| Je 30} J1 10 | Jl 20) J1 30 
Tamil month. | Gpit| Chit | Chit | Chit | Vaik | Vaik| Vaik | Ani | Ani | Ani | Adi | Adi 
Do. date. 1) Ut \ | 8t | 10 | 207 cee ae | age Ty oe 
1880 Mars ... 675 73:2 791 849 90:9 969 1030 1089 1151 121:3 127-4 133°8 
@’s L. Mere. ... 3415 343-2 3537 88 267 45°7 645 831 991 1115 1166 1115 
4 dup. .. 3386 3409 343:2 345-4 3475 3495 851-2 352-7 353-9 355-0 355-7 356-0 
Ven. ... 334°7 3469 3592 115 236 360 481 60% 726 849 97:2 1093 
Sat. ... 3549 3565 3582 3599 Il 22 383 40 48 56 658 «61 
1881 Mars ... 3127 3202 3280 335°6 343-2 3506 3580 5:4 125 197 265 33:3 
@’s L. Mere. ... 3321 3463 386 223 413 598 767 906 97:8 95:3 880 88-9 
+2 Jup. 62 86 110 134 158 182 2205 226 246 265 282 29-7 
Ven. ... 303 293 243 172 139 139 174 935 81:0 39:9 498 601 
Sat. 7 92 105 119 132 144 166 166 17:5 186 191 19-4 
1882 Mars ... 843 89-0 941 99:3 104:7 1103 1160 121:8 127°7 133°7 189-8 146:0 
@’s L. Merc. ... 340°7 3589 178 364 53:9 689 781 77:9 70% 69:2 774 912 
= .. dit, 33-8 360 383 406 429 45:3 478 501 523 546 569 589 
Ven. 11:2 236 353 483 60:0 724 845 964 1083 120-1 1321 143-4 
Sat. 200 21:3 226 24:0 254 268 281 293 304 315 323 33-1 
Eng. Date. Ap12 Ap22 My2 My 12My 22 Jel Jell Je21 Jl1 Jl1i J121 313 
1883 Mais ... 330°4 3381 3459 3535 ll 87 161 234 306 37-7 448 515 
©’s L. Merce. ... 3565 150 327 480 582 595 51:9 496 569 706 87:2 1053 
+6 Jup. 62:1 63°38 656 675 697 718 741 164 787 810 833 85-6 
Ven. 318-9 330°8 3428 3548 67 186 306 428 549 67:0 79:9 92-4 
Sat. 327 34:0 353 366 37:9 39:3 407 419 43:1 444 45:4 46-4 
Eng. Date. Apll Ap21 My1 My 11 My 21 My 31 Je10 Je 20 Je30 Jl10 J120 J130 
1884 Mars ... 105-4 1076 111°9 115°9 1206 125-4 130°8 1363 141°8 1476 1535 159°7 
@’s L. Merce... 99 25:7 37:3 40°38 343 301 354 48:0 64:3 826 101-3 119°5 
$4 Jup. .. 913 921 932 945 961 97-9 997 101-7 1038 106-0 108-2 110-4 
Ven. .. 43°7 546 64:6 74:1 829 89°9 94:9 97:2 95:5 89-9 84:2 79-6 
Sat. ... 455 467 479 491 505 519 533 .546 55°9 572 583 59-4 
188 Mars ... 3463 3541 17 92 168 240 31:4 388 45°6 528 59:6 665 
@’ I. Mere. ... 161 216 171 110 140 256 41:3 595 783 969 114-6 130-1 
+1” Jup. 122-5 1223 1225 1228 1235 1245 125-8 127-2 1289 130-8 132-8 1348 
Vu. ... 3580 5:5 178 801 424 539 668 791 91:3 103-5 115-9 128-0 
Sat. ... 586 596 60°7 61°38 631 644 657 67:0 684 698 712 725 
1886 Mars ... 134-0 1340 135-3 137-3 1400 143-7 148-0 152:7 157°6 163-0 1686 1746 
@’s L. Merce. ... O11 3527 3536 33 185 362 551 73:9 92:1 1086 121-2 1268 
—1 Jup. ... 1656 1645 153-7 152-9 1528 152-9 153-2 154-1 155-0 1560 167-5 159-2 
Ven. ... 313°8 3223 331-7 342:0 3531 3:7 147 261 37°83 496 613 73-2 
Sat. ... 719 728 737 746 758 770 781 794 807 82:1 83:5 848 
Eng. Date. Ap12 Ap22 My 2 My12My 22 Jel ‘Jell Je21 Jl1 Jlii Jl21 J131 
1887 Mars ... 24 97 17-3 246 31:9 39:0 461 53:2 60:2 669 73:8 808 
©’s L. Mere. ... 333-9 343:1 3573 14:8 33:6 527 709 860 101:1 1084 1055 983 
- +6 Sup. 1894 1881 1868 185:5 1845 1836 183-1 182-9 1830 183-3 1840 184-9 
Ven. 304 423 544 662 773 891 100°3 111°3 121°8 131:8 141:3 149-7 
Sat. 85:4 86:1 868 875 885 896 907 92:0 933 946 95:9 97-2 
Eng. Date. Ap1l Ap2l My 1 My 11 My 21 My 31 Je 10 Je 20 Je30 J110 J120 J130 
1888 Mars ... 1780 174-2 170-2 1683 1696 1705 173-9 175-7 179-4 183-4 1883 193-6 
©’s L. Merc. ... 335-1 3519 10°99 29:2 480 65:5 80:0 889 883 80:9 79:9 889 
+°3  Jup. 223-3 222-4 2213 2206 218-9 217-5 2163 2152 214-4 213-6 213-3 218-4 
Ven. 835°2 3475 359°7 122 242 365 488 600 731 86 97:7 1100 
Sat... 992 996 100-0 1005 101°3 102-2 1031 1043 105°5 106-8 1081 109-4 
1889 Mars ... 169 242 314 386 456 524 594 662 73:0 796 864 92-8 
(0) s L. Merc. ... 347-1 68 246 424 578 683 70°53 «63°33. G0'2Ss« G72 80-1 964 
+'1 Jup. 255°7 255°9 255°7 265°3 254-7 253-7 2525 251-2 249-9 248-6 247-4 246-4 
Ven. 282 258 202 141 11:0 12:0 162 226 30-7 40:0 512 60-2 
Sat. 113-2 113-4 1134 1134 1141 1148 1155 1165 117-5 1183 1198 121-1 
Mesh. Vish. Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan. Mak. Kum. Min. Asvn. Bhar 
30 60 90 120 150 180 210 240 270 300 330 360 13:3 26-7 


120; 130 


115°3 | 125°1 | 135°0 
-1:4/ -16] -19 
Au 9 | Au 19) Au 29 
Adi | Avan | Avan 
at 48 16 


140'1 146-4 
1056 1086 
3561 355:6 
1218 1339 
6:2 


152°8 
ie T 


146°2 
59 


46°1 
113-1 
31:8 
82-2 
20°4 


521 
130°1 
324 
93°4 
20°4 


158°6 
125°9 
62°6 
166°8 
34:2 


165-0 
144-1 
641 
177°6 
345 
Au 10 Au 20 Au 30 
582 
123°7 
87°9 
103-4 
47-4 


64:7 
141°6 
89°9 
115°7 
48°0 


711 
157-9 
91:8 


436 


Au 9 Aul9 Au 29 
165°8 
136°5 
112°8 
81:6 
60°5 


172°2 
150°9 
115-0 
83°8 
614 


79°5 
144°3 
139-1 
1521 
74:7 


173-7 
160°2 
117°3 
90°2 
62:2 


733 
1413 
136°9 
140°1 

738 


180°5 
1225 
161-0 
85+1 
86'1 


Au 10 


86°1 
137°8 
141-2 
164°2 
75°6 


186°8 
1160 
162°9 
971 
87:2 


115°6 
165-0 
109°3 
883 
Au 20 Au 30 
87'0 
99°4 
186-2 
156°6 
98°5 


93°5 
109°3 
187°6 
1615 
99°8 


99°9 
123°9 
189°4 
163°9 
101:0 
Au 9 Aul9 Au 29 
205-0 
118-7 
214°6 
134-4 
112:0 


199-2 
102°1 
213°8 
-122°4 
110°6 


2111 
136°8 
215-7 
146°9 
113'3 


99°4 
114°5 
245°7 2455 
Tit S254 
122°4 123-7 


105-8 
132-7 


1122 
150-4 
245°4 

93°7 
125°0 


BSB 1 ¢ 


1280 | 


193-2 


160 


1547 
~21 


S89 819 

106°1 1124 
140-7 1585 
191:2 193-2 
162°1 156°6 
102°2 103:2 


$8 818 


217-4 224-2 
1546 171°8 
2163 2182 
152-0 1715 
1146 1157 


118-7 124°8 
166°9 179°8 
245°6 246°2 
105:2 11771 
1264 1276 


Krit. Rohi. Mrig, Ardh. Punar. Push. Ast 
40°0 533 66-7 800 93:3 106-7 1% 


F 


ry 


230, 240 ; 250 


“1M 184-3 | 194°1 | 204-0 | 213-8 | 223-7] 233°5 


a 


21 


-19 


-17 


-1%5 


018; 028) N7|N17 


185-7 
203-3 
349°2 
208-1 

33 


76:9 
207°6 
30°5 
1528 


179 
—:198°4 


189-7 
67:8 
226'9 
33°2 


9 19 


99°9 
167°7 
99°7 
190°2 
48:4 


O 18 


2125 
169°9 
127°2 
139°1 

63°6 


116°3 
181-7 
152°1 
224°1 

782 


227°0 
195°5 
175°7 
170°5 

92°2 


O19 


130°8 
207°4 
199°4 
148° 
105°6 


O18 


245°0 
203°4 
223°6 
205°6 
1185 


1433 
176°8 
250°4 
1641 
1410 


1467 


192-2 
2167 
348-0 
220°5 

2-2 


80-0 
209°8 
29°2 
164'8 
17:2 


205°3 
183°9 
67°5 
233°3 
32°4 


O 29 


104°7 
177°3 
100°4 
202'6 

47°8 


O 28 


219°5 
185°7 
1287 
150° 

63-4 


1217 
199-2 
154°2 
235°7 

781 


234°7 
211-7 
1778 
1629 

92-4 


O 29 


136°6 
216°9 
2014 
152-0 
1061 


O 28 


262-1 
1979 
226-6 
221-0 
1192 


1494 
1765 
2515 
165° 
1323 


199-0 
224°9 
347-0 
232°8 

1:0 


82°5 
203°1 
27°8 
177°2 
16°3 


212°2 
184°9 
67-0 
238°9 
31°6 


N8 


109°3 
190°2 
101-0 
2150 

473 


N77 


226'9 
202°9 
13071 
161-7 

63:2 


127-2 
2163 
1561 
247°3 

73°0 


2419 
225°4 
180°0 
195°6 

92°6 


N8 


142°3 
215°5 
203°7 
1587 
106°5 


N7 


259°5 
1916 
227°7 
233°3 
1199 


155°6 
185°1 
263°3 
177-7 
133°6 


205°9 
224:0 
346°2 
245°1 

0°4 


83:9 
198-0 
26°4 
189°5 
15°5 


219°4 


194°8 
67°2 
240°4 
30°8 


N18 


1132 
206°6 
101-0 
227-7 

46°5 


N17 


234-7 
220°2 
131°2 
173°4 

62:4 


132°3 
231°9 
167:-7 
2584 

17°4 


249°2 
233°8 
18271 
208'1 

92°3 


N18 


1479 
210°9 
205°9 
167°0 
106°5 


N17 


267°0 
1941 
229°9 
245°4 
1201 


1616 
199°0 
255°2 
190°0 
1387 


- 1:2 
N 27] D7 
Kart | Kart 


14 


212°8 
216°4 
345°6 
257°3 
359°9 


84:2 
202-9 
25°1 
202°0 
147 


226°4 
209-2 
65-1 
235°6 
30-0 


N 28 


116°5 
223°8 
100-9 
240°3 

45°7 


N 27 


241-4 
236°9 
1321 
185°6 

61-5 


137-0 
244-3 
159°3 
269°5 

76°8 


256'4 
233°2 
184°0 
220°7 

92°0 


N 28 


1535 
207-2 
208°1 
1762 
106-4 


N 27 


274°5 
2048 
232'1 
207°8 
1203 


167°4 
215°1 
257°4 
2025 
133°8 


-0°9 


24 


219°9 
214°3 
344°6 
269°6 
859°3 


83°0 
214-4 
24-1 
214-4 
13°8 
233-4 
225°6 
63°8 
229'1 
29°2 


D8 


119-7 
240°9 
100°4 
252°8 

44°8 


D7 


248°5 
251°7 
132°6 
197°6 

60°6 


141°3 
260-1 
160°6 
2¢0'1 

76°2 


2640 
225°5 
185°9 
233°2 

91°6 


D8 


168°6 
211°3 
210°2 
186% 
106°3 


D7 


282-0 
2192 
2344 
2700 
120°5 


173-2 
232-9 
2695 
g14-9 
133-9 


. P.Phal. U,Phal. Hast. Chit. Svati, Visa. 
1600 1743 1867 2000 2133 226°7 


260 


-253°3 
-01 

D 27 

Marg 
16 


243-4 
— 0°5 
D117 
Marg 

5 


233°8 
2346 
346°6 
294:0 
359°2 


17-1 
246°8 
22°6 
239°6 
13-2 


226°9 
221°5 
345°8 
281°9 
359°3 


16 
229°7 
23°2 
227:0 
13°6 


248-4 
260-2 
61°2 
223°4 
28°0 


241°0 
243°1 
62°5 
224°2 
28'6 
D18 D28 
121:2 
271°5 
98°5 
2738°0 
43°4 


120°9 
257°5 

99°5 
265°5 
44°] 
Dil7 D27 
264°0 
266°2 
132°8 
222°2 
589 


256°3 
262°5 
132°8 
209°2 

59°7 


145°2 
246°8 
161-7 
259°7 

75°5 


148°6 
239°5 
162°5 
298°8 

74:7 


272°1 
223°2 
187-7 
246°0 

90-9 


279°9 
230°0 
189°2 
2586 

90°1 
D18 D28 
165°6 
239°8 
2144 
208°3 
106°2 


1637 
224-3 
212-4 
1972 
105°8 
D17 D27 
289°7 
235°8 
2366 
282-2 
120°1 


297-4 
253°4 
2389 
294°3 
119-7 


1791 
2445 
2618 2641 
2276 2401 
133°8 133°7 


184:7 
266°5 


81 


82 


84 


85 


86 


87 


Anur. Jyesh, Mula. P,Ash. 
240°0 2543 2667 


2621 


. Sunrise for every ten days from A.D. 1880 to A.D. 1889. 
480) 190 ) 200 210, 220 , 


270 


263° 1 
+03 


280, 290 
273-0 
+0°6 
Ja6 |Jal6 
Marg| Tai 
25 5 


300 


282°8 | 292-7 
4+1:0) +13 
Ja 26) 5 
Tai | Tai 
15 25 


241-1 
250-6 
347°5 
305°8 
359°1 

73:4 


264° 
22°2 


248°4 
268'1 
349°5 
317°7 
359°6 


70-0 
281°5 
22°2 
264°7 
13:3 


255°8 
285°6 
350°2 
328°9 

0-2 


263:1 
302°7 
351°9 
340°0 

0-6 


68:1 
297°4 
22°6 
2775 
135 


66°9 
310°3 
23°3 
2901 
130 13°8 
2562 
276 5. 
59°9- 
225°5 
27°4 


270'9 
2963 
58-0 
2381 
27°3 


263°4 
290-4 
58°8 
230°8 
27°3 


278°7 
297°6 


JaZ Jal? Ja27? ¥6 


115-7 
274-2 


120°5 118-9 
2810 281°8 
973 961 = 942 
290°5 302-9 315°2 
42°6 42-3 42°0 
Ja6 Jal6 Ja26 F5 
287°3 
258°2 
131°1 
259°4 
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300°9 308-7 
3228 3268 
27 «651 
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oo 72 


77-9 82-0 
317-2 331-8 
30°7 32°8 
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59°7 = 611 
300°3 312°2 
310 32-0 


Mr 27 Ap 6 


102°5 1042 
343°0 il 
90°5 90:9 
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44-2 44-9 


Mr 27 Ap 6 


384°6 342°5 
355°8 10% 
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334°3 346°7 

572 57-7 


136°3 134-4 
359°8 - 2-4 
1576 1563 
3079 3100 
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350°1 357% 
3394 3343 
191-4 190-2 
110 23-2 
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Ap 6 


183°6 1795 
3174 327-9 
224'1 223-7 
316°7 329-1 

99°3 991 


Mr 27 Apé6 


59 38133 
321°0 3381 
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226°6 229°1 
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353°2 56 
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Geocentric (Indian) Longitudes of sun and Major planets at Uj 


220 


r: 
Day of 8. Yr. © | 10 ; 20 | 30 , 40 | 50 ; 60 | 70 | 80 | 90 | 100, 110; 120| 130; 140; 150 160 | 17 
@'s mean L. | 357-9| 6-9] 16-7 sai 36-4| 463] 561) 660) 75°9| 86-7| 95°6| 105-4 | 115-3] 125-1 | 135-0 | 144-8 | 154-7 | 164 
Corrn. for do. | 9.4 | 49-0| 41-9] 41:7) 41:4] 41:7 | 40°8 | +0°4| 40:0) -03] -0-7] - 11) -14] -16] -1-9| -20) -21) 2 
English date. | 4112 Ap 22| My 2|My 12,My 22| Je1 |Je11|/Je21| J11 | Jl 11/J1 21] 51 31 Au 10) Au 20 Au 30) § 9 | Sis | §2 
famil month. | ‘Chit | Chit | Chit | Ghit | Vaik| Vaik | Vaik| Ani | Ani | Ani | Adi | Adi | Adi | Avan} Avan|Avan| Pur | Pu 
a ade 1 | 1| a | 31} 0 90 | 30; 9 | 19} 99) 9 | 17; 27 | 6 | 16 ae 
1890. Mars ... 230-0 231-0 230°7 229-6 227-1 224-3 221-2 2191 2181 2186 220-2 222-9 2265 2308 236°8 241-2 2473 953 

@’s L. Mere... 32 Ql1 «36-9 484 514 461 409 465 591 755 936 112-2 1303 147-1 1613 1698 169-4 161 
+8 Jup. 2861 287°3 288-4 2891 2895 289°6 289°3 2887 287-8 286-8 285-4 284-0 282°7 281-9 280°7 279°6 279-1 am 

Ven. 13-1 25:5 375 500 621 743 862 983 1103 121-9 1335 1451 1566 167-9 1793 189°9 200-2 20 
Sat. 127-0 1266 1265 1266 127-0 1274 127-9 1288 1297 1806 131-7 132°8 134-0 135-2 136° 1378 1391 14¢ 

1891 Mars ... 311 388 45°38 525 593 661 727 793 857 92:3 988 105-2 111°7 1182 1246 130-8 137-1 143 
@’s L. Mere. ... 145 26-7 326 277 216 95°3 36-9 528 707 89:5 1086 125-0 140°8 1514 153-7 1469 1426 147 
+6 Jup. 3147 316-7 3185 3202 321°6 3229 324:1 3246 324°9 324-9 3245 3233 322°8 3215 320°3 3190 317-6 3i¢ 

Ven. 319°5 381-4 343-2 8552 73 192 313 43:4 555 676 799 918 1036 1163 1286 141-0 153-4 165 
Sat. 140°8 140-4 140-0 139°6 1398 1400 140°2 140°8 141°5 142-2 143-2 1443 145-4 1466 147-8 149-1 150-4 151 
Eng. Date. Ap1i Ap21 My 1 My 11 My 21 My 31 Je10 Je20 Je30 J110 J120 J130 Au9 Auld Au29 §8 §18 82 

1892 Mars ... 2633 2686 2737 2787 283-0 287-1 290°3 294-2 2942 294-7 293-5 2910 288:7 286°2 2846 2846 286-4 289 
@’s L. Merce. ... 130 104 32 45 +145 296 475 666 85:1 103-1 119-4 131-7 137-0 132-1 125°8 1284 1391 163 
4:3) Jup. .., 3424 344-8 347-1 349-3 3615 3535 355-4 3571 3585 3598 03 O8 13 12 O7 00 359-0 357 

Ven. 44-0 546 647 73:8 B22 869 936 948 91:9 85-7 801 772 785 827 89:3 97-9 107-2 117 
Sat. 154°3 153°7 153°2 152-7 152°6 1525 1525 152-9 153°3 153-8 154°8 155°7 156°6 157-7 1588 160°0 161-2 162 

1893 Mars ... 463 528 593 65S 721 785 85:0 91-4 97:8 104-1 1105 116-9 123-3 1295 1360 1423 148-9 155 
@’s L. Merc. ... 345°7 3444 8527 70 243 430 61:9 794. 974 111-2 1186 116-3 109-0 109-4 1186 132-7 149-3 167 
+1 dup. 99 123 147 172 195 219 244 265 285 306 324 340 35°3 364 37:0 376 37:7 87 

Ven. 3536 «G1 184 4O7 43:0 55:3 675 797 919 1041 1165 1286 140°6 152°7 1646 1768 188-9 200 
Sat. 167-7 166°9 166-2 165° 165°2 164-2 1647 1649 165°1 165-4 166-2 166-9 167°6 168-6 169°6 170°7 171:9 173 
Eng. Date. Ap 12 Ap 22 My 2 My 12 My 22 Jel Jell Je21 Jl1 Jlil J121 J131 AulOAu20 Aa30 S9 §19 §2 

1894 Mars ... 286°5 293-9 3005 307-4 314-1 821-0 327-8 333°9 3401 345-7 351-4 3561 O83 40 63 77 #=%TS 6 
©’s L. Mere, ... 3326 345°3 = 2-8 21:5 403 683 766 911 995 992 915 90-4 988 112-7 1295 1471 1650 182 
+8 Jup. 378 400 423 446 469 493 5616 540 563 586 609 629 64:8 666 683 698 709 T1 

Ven. 314°3 323-0 3328 343-2 8538 6:0 164 276 391 51:3 63:0 74:8 868 987 110-9 123-2 1355 147 
Sat. 1£0-4 1800 1796 1791 1784 177°6 1763 1768 1768 1768 177-4 178-0 1785 1794 180-4 181-4 1825 183 

1895 Mars ... 616 675 73:6 796 85°8 91:8 980 104:2 1103 1167 1227 1290 135-4 141-7 1481 154-6 161-0 167 
@’s L. Mere. .,. 3416 3582 17-0 35-8 536 690 79-7 812 741 71-2 78:0 90-8 1073 125°1 1433 160-7 1768 189 
+5 Jup 659 674 69:3 TL1 732 753 776 799 821 844 867 89:0 91:2 934 95-4 974 99:2 100 

Ven. 309 42:7 54:9 66:3 78:0 89-4 100-4 1114 1217 131-7 141-0 149-2 155°8 1602 161°3 1584 152-1 147 
Sat. 192-9 1921 191°3 190-6 1900 189-4 188-8 1886 188-4 188] 1884 1887 1891 189-8 190°7 1916 192-2 193 
Eng. Date. ApllAp2l My1My11 My21My 31 Jelo Je20 Je30 Jl10 J120 J130 Au9 Aulg Au29 S8 S18 §2% 

1896 Mars ... 3055 313-0 3206 3282 335°8 343-1 3505 3578 48 11:9. 184 25:0 31:3 3873 43:2 491 532 57 
@’s L. Merc. 3639 121 306 468 686 629 587 51:9 565 688 85-0 102-8 121-2 1391 15601701 1791 179 
+3 Jup. 95°3 960 970 983 99:8 1014 103-2 106°2 1073 1094 1116 1138 115-9 118-3 1205 122-8 1249 127 

Ven. 335°8 348-1 0-3 128 «248 871 «849-2 616 73°38 86-2 983 1106 1228 135:0 147-5 159-6 1721 184) 
Sat. 205°2 203°7 202-1 2006 199:9 199-2 1984 1981 197°7 197-4 197-6 197°7 198-0 1986 1993 200-0 201-0 202 

1897 Mars ... 783 827 87:9 93-4 99:0 1047 110-7 1166 1226 128-3 184-6 141°] 147°3 153°6 160°1 1665 1730 179) 
@’s L.Merce, .., 82 24:1 371 43:5 393 33:0 34:7 467 622 79:9 98-7 116-9 1345 149°7 160°7 168-6 1570 152 
+0 Jup. 126°8 1266 1266 1268 127-3 1283 129-4 130°8 1325 1241 136-0 1381 140-9 1423 1445 146-7 1489 151! 

Ven, 15°7 105 39. FO 13 49 113 193 286 388 494 606 721 83:4 95:4 107-5 1196 181° 
Sat. 217°0 2164 216°7 215-0 2142 213°5 2127 2121 2116 211-1 211-1 211-0 210°9 2113 2118 212-1 213-0 213: 
Eng. Date. /Api2Ap22 My2My12My22 Jel Jell Je21 Jl1 Jli1l M21 J131 Aul0 Au20 Au30 §9 819 $29 

1898 Mars ,,, 3237 331-5 339-2 346-9 3546 20 95 169 241 3812 381 449 514 581 643 705 764 82: 
©’s L. Merc. 169 24:0 21:2 15:2 154 25-8 41:0 588 774 962 1140 1300 1422 146-9 141-6 185-6 1386 149 
+8 Jup. 160°1 1589 1581 167-4 1569 1569 157-1 157°8 1588 1659°8 161-2 1628 i644 166-4 1683 170-4 1725 174 

Yon, 117 241 36:7 49:0 613 73:9 863 985 110° 123-3 135-4 147-3 169-2 171-0 182-1 192-9 203°6 213° 
Bat. 2286 2250 2273 2268 226-0 225°3 224°6 224-0 223°5 222-8 222-4 222-1 221-8 222-1 229-3 229-6 223-4 224° 

1899 Mars ... 964 1003 1046 1102 114-3 1195 124-9 130° 1364 1423 1481 154-4 1606 166-9 173-3 179-7 1866 1937 
O's L. Mere, ,,, 36 3563 3552 37 180 35:5 541 73:2 91:3 1082 121-9 1288 126-4 1190 119-6 1287 143-0 159% 
+5  Jup. 1941 192°8 1915 190-3 189-2 188-2 187-5 187-2 187-1 187-2 187-8 1887 189-8 191-2 1928 1945 1964 198% 

Ven. 819°8 3319 343°7 355-7 76 197 «3817 «43-9 «55H GS 1 «= 804 «923 104-7 116°8 129-3 141-5 153-7 166) 
Sat. 239°9 239°5 239-1 2386 237-8 237-0 2363 235-7 235°0 2342 233-8 233°3 233-0 233-0 233-1 933-1 233-7 2347 

Mesh, Vrsh, Mith. Kat. Sim. Kan. ‘Tul. Vrsch. Dhan. Mak. Kum. Min. Asyn. Bhar. Krit. Rohi, Mrig, Ardh. Punar, Push. Asles 
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3515 843 
2287 2288 


Mr 28 Ap 7 


92°0 94:9 

OB 54 
195°8 194°7 
300°0 311°5 
239°9. 240°0 


328°3 33671 
8433 336-2 
2284 2283 
27-6 387 
250°8 2614 


Satab. P.Bhad. U.Bhad. Revati 


333°3 346°7 3600 


Day of 8S. Yr. 


©’s Mean L. 
Coirn, for do. 
English, «late. 
Tamil month, 


Do. «late. 
1900 Mars .. 
©’s L. Mere. ... 
+2 Jup. 

Ven. 
Sat. 
1901 Mars ... 
©’s L. Mere. ... 
+0 Jup. 
Ven. 
Sat. 
Eng. Date. 
1902. Mars .,., 
©’s J. . Merc. ae 
+7 Jup. 
Ven. 
Sat. 
1908 Mars .. 
©'s L. Mere. ... 
+°5 Jup. 
Ven. 
Sat. 
Eng. Date. 
1904 Mars , 
©’s L. Mere. ... 
+2 Jup. 
Ven. 
Sat. 
1905. Mars... 
©’s L. Mere. ... 
+0 Jup. 
Ven. 
Sat, 
Eng. Date. 
1906 Mars 
©’s L. Mere 
+7 Jup. 
Ven 
Sat. 
1907 Mars 
@’s L. Mere, 
+’4 Jup. _ 
Ven 
Sat. 

Eng, Date 
1908 Mars 
©’s L. Merc 
+'2 Jup 

Ven 
Sat. 
1909 Mars .,.. 
@©’s L. Mere. ... 
—i Jup. 
Ven, 
Sat. 


Oo | 


357-0; 69 


42:1) +20) 41:9} +17) +14} +11] 408 


16°7 | 26°6 


B64 | 46°53 


Ap 12/ Ap 22} My 2|My 12'My 22) Jel 


Chit } Chit 


1 ll 


340°1 347°8 
335°7 342°4 
227°8 227-0 
44-1 54°5 
251'1 250'8 


1214 122°8 
333-0 349-2 
259°9 2603 
3541 65 
2621 2621 


Ap 13 Ap 23 


1567°8 155°4 

09 185 
318°4 320°4 
31:3 43°6 
283°8 2841 


Ap 12 Ap 22 


112 186 
12:7 26°7 
384671 348°5 
336°3 3484 
294°6 295°2 


211°5 209°4 
14S 15-4 
13°7 16°0 
23°1 189 
205°6 306°3 


Ap 13 Ap.23 


265 33-4 
348°4 346-5 
416 43-8 
142 266 
3166 317°5 


252'3 2563 
332°2 344°] 
69°7 71-2 


"3201 332°] 


327°7 328-7 
Ap 12 Ap 22 


405 47:3 
337°6 356°4 
99°5 100-1 
44°3 5AY 
8391 340°3 


2776 284°1 
350°8 = 9-4 
131-4 130-9 
354°6 7-1 
350°5 351°8 


Mesh. Vrsh, Mith. Kat, Sim, 


3060 


90 


120150 


Chit 

21 31 
355°5 3-2 
365:5-< 12 
2261 225°0 

64:5 13°7 
250°6 250°3 


124-9 128-0 

73 26:3 
260°3 260°2 
189 31:2 
2620 261°3 


My 3 My 13 


115 189 
23°6 41°8 
292°4 293°4 
332°4 342°9 
273°3 273°3 


154°7 .154°7 
35°1 483 
322°4 324°3 
55°2 66°9 
284°5 284°8 


My 2 My 12 


25°8 35:1 
34:7 329 
350°9 353°1 
O7 131 
295°7 296°2 


206°9 203° 
S) . &I 
15-4 
12°38 
3071 307°7 


My 3 My 13 


404 47:3 
353°3 «66 
45°9 48:2 
38°83) 51] 
3183 319°3 


259°9 263°1 

O3 184 
72°38 74-7 
344°2 356°2 
329°8 320°8 


My 2 My 12 


54:0 60°5 
14:1 33-0 
101:0 102-0 
64:2 73:3 
3414 342°6 


290°7 297-1 
27°38 44-9 
130°9 130°8 
194 31°7 
353°0 354°3 


Kan. 
180 


Tul, 
210 


10 20 


108 182 
30°7 =49°7 
223°7 222°3 
81:7 88-0 
249°6 248°8 


1318 136°0 
45:3 63-1 
259°9 259°4 
436 55°8 
261°3 260°8 


10 | 20 bes hs 50 | 60 


561 
Je ll 


Chit | Vaik | Vaik | Vaik 


30 


25°4 
68°3 
221-0 
92-0 
248°2 


140°7 
789 
257°6 
68'1 
260°2 


710 


660 

+04 

Je 21 

Ani 
9 


32°7 
859 
219-9 
92°5 
247°4 


145°7 
89°6 
2561 
80°2 
259°5 


My 23 Je 2 Je12 Je 22 


26°2 33°6 
579 69°6 
2941 294°5 
353°8 = 49 
273°0 272°6 


1562 158° 
54'4 50°65 
325°9 327°3 
786 90:0 
284°7 284°5 


40°7 
73°9 
2942 
16°3 
272°2 


161-4 

43°8 
328-4 
100°8 
284°2 


47°8 
683 
293-0 
278 
2715 


165°4 

46°7 
329-2 
111°6 
283°6 


My 22 Jel Jell Je 2) 


40°3 47:3 
255 =25°9 
355 3 357-4 
25°3  37°6 
296°3 296°2 


2004 198-2 
135 276 
233 25-7 
64 $9 
3080 308-2 


My 23 Je 2 


54-4 
233 420 
60S 52-9 
63:2 75-2 
319°7 820-2 


265°3 266°9 
37°3 565 
16°77 78:8 
81 20%2 
331°6 332°3 


My 22 Jel 


67°0 73°6 
51°3  67°6 
103°4 104-9 
80°9 87-2 
343°5 344°3 


303°3 309-4 
587 65°8 
131°3 1821 
44°0 56:3 
35d°4 38564 


61:0 © 


197-0 
44°8 
28°0 
14°2 

308°5 


30°2 
21°7 
308-2 


Je 12 Je 22 


67°38 
60°9 
552 
87:2 
320°7 


207°5 
74°3 
81-0 
32°3 
333°0 


74°7 
79°5 
575 
990 
320°6 


266°0 
89°38 
83°2 
44°5 
333°1 


Jell Je 21 


80:0 
79°38 
1068 
90°0 
345°3 


315°0 
62°6 
133°2 
68°6 
357°5 


Vrsch. Dhan. Mak. 


240 9270 


30U 


86'6 
847 
1088 
b9°8 
345°7 


320°6 
BoD 
134-5 
80:7 
B58"2 


Kum. 
330 


80 , 90 , 100 110, 120; 130 


75°9 | 85°7 | 95°6 | 105-4 | 115°3 


+0:0| -0°3 

Jl 1{Jl11 

Ani | Ani 
19 29 


39°8 47-0 
100°6 109-9 
215°9 2181 

88°6 82°3 
246°7 246°0 


151°0 1565 
92°56 85°7 
254°9 253°6 
92-4 1046 
2589 2581 


J12 Jl12 


54:9 61°8 
62°9 68°8 
293°0 291°8 
395 513 
270°7 270°1 


169°9 1748 
57-7 73°0 
329°5 329°7 
1219 131-7 
282°9 282°3 
Jill Jlil 
679 745 
67°9 866 

250 vl 
74:3 86°7 
296°0 294°8 


1988 201°3 
82-2 100% 
324 84-2 
302 39°8 
308-0 3076 


JJ2 Jl12 


8l‘1l 876 
96°8 111d 
599 622 
110°8 122°6 
320°6 320°5 


263°7 261°8 
1005 102°9 
856 879 
57°72 687 
333°3 333° 


Ji Jil 


92°) 99-4 
795 «= T38°7 
110'7 112°8 
85:1 787 
346°2 34677 


325°7 330-3 
O71 67-4 
1360 137-6 
92°9 10571 
358°8 359°6 


Min. Asvn, 
360 = 13°0 


Bhar. 


-O7} -11 


Jl 21| J1 31) Aul0 


Adi | Adi 
7 17 


53-9 60°9 
109°9 102-4 
2176 2175 
767 74:9 
245°4 244-9 


162°2 168°4 
818 875 
252°5 2514 
1170 128-9 
257°0 255°9 


)25°1 

-1+| —-16 

Adi | Avan 
27 6 


73°8 
1082 
218°4 
81°8 
244-2 


67°3 
100°6 
217°8 
77:0 
244°3 


180-7 
11671 
250-0 
153°2 
255°0 


174°4 
160-2 
250°6 
141°2 
254°9 


J122 Aul Aull Au 2l 


68°5 75°2 
79°7 95°6 
290°7 289°5 
63°2  74°8 
269°3 263°6 


179°9 185°6 
90°8 109-4 
329°7 329°2 
140°8 148°8 
2815 281°8 


884 
131°7 
286°8 

96°9 
267°2 


81°9 
113°5 
2881 
87-0 
267°7 


197°6 
144°9 
327-0 
158°2 
279°4 


191:3 
127-5 
328-3 
1550 
280-1 


J1 21 Jl 31 Au lO Au 20 


814 88:0 
105°1 122-9 

&2 59 
98°58 llli 
293°4 293°0 


204°6 2088 
117°5 131-2 
363 379 
500 60°7 
307°0 306°3 


J122  Aul 


94°2 160°6 
120'4 120°2 
64°5 665 
134°3 146°0 
320°0 319°4 


259°0 257°5 
962 92-2 
YO'L 925 
80°7 926 
333°2 332°8 


Au ll 


94°5 
139°] 
6°3 
123°3 
2926 


213-6 
139-2 
39-4 
716 
305°6 


107°2 1135 
112-7 

685 
1575 
318°8 


256°4 257-8 
95°5 
94°7 

105-2 

332°5 


J1 21 J131 Au 10 Au 20 


105°8 112-2 
779 89-4 
115:0 117-2 
737 727 
3465 346°4 


334°4 337°3 
82-7 99-7 
139°4 141-4 
1175 129-4 
359°7 359-9 


Kyrit. 
207 =40°0 


118-7 
104-7 
119-4 

75°6 
346°3 


125:0 
1223 
121°6 

51°2 
345°7 


339°2 
1181 
143-4 
142:2 

Ul 


339°9 
156°3 
145°5 
153°7 
359°8 


wath +) 4 


Geocentric (Indian) Longitudes of Sun and Major planets at U. ai 


140, 150 


135-0 | 144°8 
-19| -2:0 


Au 29} Au 30} $9 
Avan) Avan 


16 26 


80-4 866 
121°7 1350 
219°3 220°3 

890 974 
244°0 243°9 


187-2 193°8 
134-0 151-0 
249°9 250°0 
165°2 1771 
255°0 255°1 


Au 81 8 10 


948 101:0 
149°7 16671 
255°7 284°7 
1111 123°3 
266°8 266°3 


20%°9 2102 
16U'1 170°4 
325°8 324°5 
158°9 155°1 
278°8 2781 


Au 30 S89 


113°7 
151-9 

53 
1601 
290°4 


107°4 
156°7 

59 
148:0 
2911 


224°5 
129°7 
41-4 
946 
304°] 


230°5 
129°2 

42°2 
106-3 
303°2 
Au3l §10 
120°0 
1188 

719 

794 
317°3 


126°3 
132°1 

13°6 
190-0 
316°5 


263-0 
144°3 
101-0 
142-0 
330°2 


259°7 
126°8 
99°0 
129°8 
331°0 
Au30 S 9 
137°8 
1582 
1261 
97-4 
3444 


131-4 
140°4 
123°8 

88°6 
345°0 


339°1 
153°6 
147°6 149°8 
165°6 177-6 
3594 358-9 


337-1 
168°5 


160 


154:7 
-2-1 
$19 
Pur 

5 


92°8 
155°5 
221°6 
106-9 
244°3 


200-4 
169°3 
250-4 
189-4 


2552 | 


S 20 


107°3 
180-0 
284°0 
135°5 
266°3 


217-0 
172-9 
323°1 
1465 
277-9 


8 19 


120:0 
145°3 

44 
1726 
290-9 


236°5 
137°8 

42°5 
118-0 
302°8 


S 20 


132°5 
148°5 

750 
200°1 
315'8 


267:0 
162°2 
i02°8 
154°2 
329-4 


8 19 


144°1 
174°8 
1282 
107-1 
343°6 


334°4 
179'6 
152°0 
189°7 
358'2 


Rohi, Miig. Ardh, Punar. Push, Asies. 
533 667 80:0 933 1067 1200 


Fi 


r | 223 


ean Sunrise for every ten days from A.D. 1900 to A.D. 1909. 

80 190 | 200, 210, 220 230 | 240 250 , 260 270; 280) 290 | 300 , 310 320 | 330; 340 ; 350 360 

T44) 184-3 | 1941] 204-0] 213-8 | 223-7 | 2335 | 243-4 | 253-3 2631} 273-0) 282-8) 292-7 | 302°5 | 312-4 | 322-2| 339-1 | 342-0 | 351-8 

o92| -21 | -19) -1-7) -15) -1-2 | -09) -05 | - 01 4+0°3) +06) +10) +13) +16) +18) 42:0) 42:1 | 42-2) +22 

09/019 | 029) N8\/N18/N 28 | D8|D 18 | D 28 Ja? | Jal7) Ja27|) F 6) ¥16| F 26 | Mr8 | Mr 18|Mr28 Ap7 

“4 _Aipp Aipp | Aipp | Kart | Kart | Kart | Marg | Marg Marg Tai | Yai | Tai | Masi) Masi | Masi! Pang) Pang) Pang 
eet | | 4 | me po) 6 | 2 | 5 | & | | 6 | 16 | 2| 6 | 16 9 


115-6 120-6 125°3 129°7 18361365 1390 O41 14¢-5 140-7 1395 137-4 134-1 1304 1266 1237 121-7 191% 


217-1 2203 215-9 209-3 212'1 222-6 237-3 254°3 271-9 289-3 305-7 319-6 328-0 327-1 3194 3184 326-7 
228-9 231-1 2333 935-4 237-7 240-0 242-3 244-5 246°7 248-9 250-9 252:8 254-6 256-2 257°6 258-8 259-7 
1506 1625 1744 1864 1986 210-8 223-0 235°3 2481 260°4 273-0 285-5 298:1 3105 322-9 3355 347-9 
2468 247°7 2487 249°7 250°8 2520 253°2 2543 2554 256°5 257-7 2585 259°4 260-3 260°9 261-4 262-0 
228°3 235°6 243°0 2505 2581 265-7 273°3 02 281-2 289°0 296°7 304:7 312°6 320-6 3284 3363 343-9 351-6 
202°7 195°2 194:7 203-3 217-1 233-2 249-4 2681 284°8 299-1 8091 310°7 303°5 299-9 3063 319-0 335-4 
955°7 257°2 2588 260-9 263°1 265°3 267-5 269°8 272'°2 2744 2767 279-0 281°3 283-4 285:4 287-4 289-1 
2364 2478 25389 268-4 279°6 289-4 297:°9 304°6 3093 310-4 8071 3010 2960 2955 2965 301°5 308-6 
956°9 2576 2586 259°7 260°7 261°8 262-9 2641 265°3 2665 267°7 268-7 269-6 2706 271:3 272-1 272-7 
O30 N99 Ni9 NQS DOP Drs D2 Ja8 Jal8 Ja28 F7 F17 F27 Mr6,9 18,19 28,29, Ap7,8 
131°2 136°7 142°2 1475 152° 157-1 161°4 03 165°2 168:7 171:1 172°8 173:2 172-5 170-4 167-0 163-2 160°1 
178-2 185°3 1982 214-1 231-2 248°7 265-2 280°'1 291-1 2941 287°8 282-7 287-1 2988 3146 3327 851-1 
2848 285°9 28771 288:5 290°3 292-2 294-4 296°5 298-7 301-0 303°3 305°7 3081 3105 3129 315°3 317-5 
185°1 197°5 210°1 229-6 235°3 247-9 260-7 273°2 285:8 2985 311'1 323°5 336-2 3483 06 129 24-9 
2674 2680 2689 269-9 2708 471-9 273-0 2741 275:3 2765 277-7 278°8 279-8 281°0 281-9 282-7 283-5 


9309 238-0 245°2 252°6 259-9 267-5 275'1 282°8 290°6 04 2984 306°3 814-1 321-8 329°5 837-3 2344:9 352-4 Ol 765 


16 1663 1780 193°3 210-6 296-6 244-4 2600 272-4 277°8 274-0 266°5 268-2 278°6 2928 3102 3283 3463 4:5 
3200 319°7 319-4 319-3 3198 320°7 322-0 323-4 324°9 326-7 328-6 330°8 333-1 835-4 337°8 340-2 3426 345-0 

12-4 145°7 150°1 157-6 1665 1763 1866 1976 2089  - 220°4 232-5 244-5 256°7 268-8 281-0 293-0 305°5 817-8 330-2 
917-5 277-9 278:2 2786 2794 280) 281°0 282-1 283-2 284°2 285°4 286°6 287°7 2889 2901 291°3 292-2 293-2 294-2 
09 019 029 N8&8 NI8 N28 D8 D118 DW Ja7 Jal7 Ja27F 6 F16 F26 Mr8 Mrig8 Mr28 Ap7 
1323 1384 143°9 1504 1562 161-9 1676 1723 1785 05 183°8 1888 193°6 197-9 201°9 205°6 2086 210-8 211-8 211-8 
158-0 172-5 1893 2068 2238 236-8 2533 261-0 259-7 252°0 250-4 258°3 271-8 2882 306°1 324-2 3421 3582 107 
20 O6 359°3 858:0 357°0 356°3 355°8 355°8 3561 356°6 3575 3588 0-2 20° Ss 59 80 103 125 
“3 209'7 221°9 234:2 246°5 258-7 270°9 283-1 295-2 306°9 3185 329-7 340-4 35099 O05 89 162 21:7 233 

2 289°3 2894 289°5 290°2 2908 29)-4 292-4 293°5 2945 295°7 296-9 298-1 299°3 3005 301:7 3802°8 303-8 305-0 


9498 256-8 263-9 270:9 278-4 2858 2933 3008 3083 O68 315-9 323-4 330-9 3383 345:8°3532 09 78 151 221 
168-0 185-5 2028 2195 233-9 243°8 245-6 238-4 234-1 239°2 251-2 266-7 284-1 301:9 319-8 336-4 349-8 3571 3548 
419 411 401 389 875 359 349 357 32:9 321 318 31-9 32-2 33-0 34:0 35:2 367 38:4 403 
1421 154-2 1664 1788 191-1 2036 2163 2287 241-2 253°9 2666 279:1 291-9 304-4 316-9 3294 3420 3545 67 
801-7 301-6 3014 301°3  301:7 3022 3025 303-4 504-2 305°2 3064 307-6 308-7 309-9 311-1 312°3 3135 314-7 816-0 


01002) 030 N9 Ni9 N29 D9 D19 D29 Ja8 Jal8 Ja28 F7 F17 F27 Mr89 18,19 28,29 Ap 7,8 


1450 151-3 157-5 163-6 1699 175-9 1820 1881 1942  O7 200-2 2062 212-2 217-9 223-6 229-3 234-7 240-0 2452 250-1 
183-7 2007 215°5 2266 230-0 224-6 2183 221-6 2323 247-4 261-5 2821 299-7 316-3 330-1 3381 337-4 329-8 3288 
7 770 (IT1 768 162 3 742 727 715 70-4 691 68:1 672 663 66:8 669 67:3 681 689 
17-9 294-7 929-2 230°8 9283 292-7 217-3 2151 2171 221°8 229-0 237-7 247-2 Y57°5 268-4 279-5 2908 3025 314-2 

*B 314°0 313°6 313-4 3136 313°9 314:2 3149 315°7 8164 817-4 3185 319-6 320°9 322-2 323°5 324-7 325°9 327-2 


277-1 282-7 2888 295-2 301°6 3083 315°0 3218 328-7 0s 335°7 342°7 349°5 356°5 34.102 17:0 288 305 37-2 

6 2082 215-4 211-3 203°8 204°8 212°8 2266 2433 260°'T 2783 294°8 309°5 319°2 320°6 312-2 309°7 316°8 329-7 
1076 1086 1093 1098 109-9 1095 1091 108-4 107-4 1063 1051 103-6 1025 101-4 1004 998 995 99°6 
1918 2042 2168 229°3 242-1 254°6 266°9 279° 291°9 304°5 3166 3289 341°1 353-1 47 164 279 388 
327-4 3269 3263 3264 8264 926-4 326°9 3827°5 328°0 3289 329°9 330°9 381:1 332:°3 334°5 335°8 337-1 338-4 


O0i9 029 N8& Ni8 N28 D8 D118 D28 Ja7T Jal7 Ja27 F6 F16 F26 Mr8 Mri8 Mr 28 Ap7 


3 1633 1697 1760 1895 1889 195°3 2018 2082 O08 215:0 2213 2279 234-5 241-2 247-7 2545 2610 267-6 2743 
81975 1F98 187-2 193°9 2067 2221 2395 257-0 273'7 286-9 3002 303-9 297-9 292-6 296-3 307-9 323-8 341°6 
28 1340 136°7 1373 1387 1398 140°6 14l-1 1412 141-1 140°7 1899 138°7 1376 1364 135:1 1338 1327 131°8 
$1396 1612 1629 1746 1868 1991 211-4 225-6 236-0 248-7 261-0 273-7 2861 298-7 311-1 3235 33671 3483 
841-4 3406 339°9 339°6 3394 3391 339°5 3389'S 340-1 340°9 341°8 342°6 343°7 344:8 346-0 3473 348°6 349°8 


430-8 831-6 3828 3960 5995 9438 348-7 3535 10 3587 42 98 157 214 275 336 897 458 519 
IT1-2 1751 1865 2016 2184 2356 2528 268°6 2811 2881 283-9 2727 277-6 287-1 301-6 318-9 387-0 355-8 
AWG 1606 1626 1645 1661 1676 1689 1609 170-9 1714 171-6 171-4 170-9.1702 1691 1680 1667 165-5 

5 2255 2367 2481 2590 2695 2795 LH9 2970 3035 306-9 307-2 3034 297-0 292-4 291°8 294-8 300-7 308-2 
7 3669 3662 8543 353-8 4634 3628 3529 362-9 352°9 3536 354-2 3548 3558 4669 3580 3592 O04 16 


iw. V.Phal.UPhal, Hast, Chit, Svati. Visa, Anur, Jyesh. Mula. P.Ash. U.Ash. Srav. Dan. Satab. P.Bhad. U.Bhad, Revati. 
GA ide? 1600 173° 186°7 200-0 2133 2267 240-0 233 2667 280-0 2933 3067 3200 4333 8467 3600 


Geocentric (Indian) Longitudes of Sun and Major planets at Ujj 
| Day of S. Yr. | O | 10 | 20 ; 30 ; 40 | 50 | 60 | 70 | 80 | 90 | 100{ 110; 120 rae ete 150 | 160} 170 
©’s Mean L. 357-0| 69 | 167 | 266 | 36:4 , 46°3 | 56:1 | 66:0 | 75-9 | 85°7 | 95-6 | 105-4 | 115-3 B35‘) | 106-0 1448 154-7) 164+ 
Corrn. for do, 421) 2:0) +19) 41-7) 41-4 411 40:8] 40-4] 40:0] -0:3! -0-7] -1:1| -1:4] -1-6) -1:9, -20| -21} — 
English date. Ap 13|Ap 23| My 3/My 13/My 23 Je 2 Je12|Je 22} Jl 2 | J112/J1 22| Aul1| Au 1ljAu 21) Au31/810 | §20)8 380 
Tamil month. | Qhit | Chit | Chit | Chit | Vaik Vaik | Vaik| Ani | Ani | Ani | Adi | Adi | Adi | Avan| Avan|Ava n| Pur | Pur 
Do. date. 1, li} 21 | 31 | 10. See eo 8 | yo) 26) 7 ee 6 | 16 | 2 | 6 * Te 
1910 Mars .. 556 618 680 743 80:5 868 93:0 99-7 1056 1119 1182 124-4 1308 1371 143-6 149-9 1563 169 
@’s L. Mere... 68 2-1 379 459 441 366 371 469 61:8 791 97:4 1160 133°6 1495 161-6 166°4 161°5 154° 
+6 Jup. . 164:8 163-7 162°5 161°6 161:1 161-0 161°1 161°3 162°3 163-4 164-6 166-1 167:°9 169°7 171-6 173:7 175-7 1776 
Ven. ... 8136 °322'7 382.9 3436 3543 54 170 287 402 522 64-0 757 87:7 998 112-0 124-2 1366 1485 
Sat.. ... 23 36 49 63 75 86 99 109 118 127 1312 186 WS 137 136 185 16 12°5 
1911 Mars ... 2984 305:7 313-0 3205 327-7 3351 3422 3491 3562 29 93 154 213 269 31:9 364 397 4p 
@’s L. Merc.... 163 256 59 185 187 247 387 561 ‘744 93:2 111-4 1281 141-8 1489 1466 139-0 1390 1477 
+4 dup. ... 1988-1976 1 7-0 194-9 1938 192-8 191-9 191-4 191-4 191-4 191-7 1926 1935 1949 196-3 198-0 199-7 201-7 
Sisal. 31:8 436 0&7 672 789 90-3 100-9 111-7 122-0 1316 1408 147-9 153-7 1566 156-0 151-2 1451 1406 
Sat. ... 143 157 41771 185 198 211 224 23-7 252 265 269 272 276 277 97:9 280 275 97% 
Eng. Date. Ap 12 Ap22 My 2 My 12 My 22 Je 1 Jell Je21 Jl 1 JI111 Jl 21 J131 Auld Au20 Au30 S9 819 § 29 
1912 Mars ... 709 765 821 87:9 937 995 105-6 111-5 117-7 1238 180-1 1363 142-4 1489 155-4 161-8 1683 1746 
@’s L. Mere.... 83 1:1 357.1 31 159 328 511 69:1 888 1061 120-8 130-2 1308 123-2 120-8 197-7 140-9 15974 
+1  Jup. ... 2324 931-0 230°6°229-9 2286 227-3 225-9 224-8 223-7 222-9 229-9 299-0 222-0 222-4 9293-3 294-4 225-4 9968 
Ven. ... 3368 8491 14 136 253 371 504 626 748 87:2 9931116 1246 1362 1485 1606 1731 1855 
Sat. 26-9 282 295 308 321 334 3848 361 373 385 394 402 41:2 416 42:1 425 424 493 
1913 Mars ... 8163 323-9 331-7 339°3 347-0 3545 19 93 164 23:6 31:0 373 438 502 565 624 680 1789 
©’s L. Mere, ... 3389 342-2 353-7 93 276 467 65:4 83-7 984 1108 114-1 106-3 1032 107-7 119-8 135-3 152-9 1706 
—1 Jup. ... 264:0 264-6 264-8 264-7 264-4 263-6 269-6 261-4 260-1 258°8 257°5 2563 2555 254-7 954-4 254-4 254-6 2553 
Ven. 194 147 91 43 42 76 135 21-2 801 899 503 60°38 71:9 832 94-9 106:6 1185 1304 
Sat. 395 407 41:9 43:1 445 45:9 473 486 499 513 523 634 544 6552 55:9 564 567 569 
Eng. Date. Ap13 Ap23 My3 My 13 My23 Je2 Jel2 Je22 J12 Jl12 J122 Aul Aull Au2] An31 $10 $20 §30 
1914 Mars ... 887 93:0 97:9 103-0 1084 114-1 119-4 1251 131-0 137-0 143-0 149-1 1655 161-7 168-3 174-8 181-4 188¢ 
’s L. Merc. ... 3333 3484 63 25:3 44:2 625 786 90:8 954 90-2 844 884 1000 1155 132-9 150-8 1685 1849 
+6 Jup. ... 293-9 295-4 296-7 297-7 298-9 299-0 299.2 2986 2981 297-2 296-2 294-9 2936 292-4 231-2 290-1 289-2 989" 
Ven 14-7 27:1 895 516 637 75:7 876 995 111-1 123-1 134-7 1463 1576 1689 179-7 190:1 199-8 i 
Sat. B24 535 548 559 S72 585 69:9 612 625 639 648 656 666 679 691 703 707 74 
1915 Mars .., 333-7 341-6 3493 3568 46 121 194 268 34:0 411 480 548 616 681 745 808 968 924 
@’s L. Mere. ... 3443 1:9 208 39:2 561 699 765 73:1 661 683 785 93-3 111-8 129-0 147-0 1641 179-1 1899 
+4 Sup, o... 322-2 324-4 326-4 328-4 330-0 331-6 3328 333-7 334-4 384-8 334-9 334-4 333-7 332-7 331-5 330-2 3283 3274 
Ven, .., 320°7 3325 3446 3568 85 208 329 44:9 57:0 69:1 81:3 93:4 105°7 1180 130-4 1426 1550 167% 
Sat. ... 65°7 667 676 686 698 71:1 723 737 ‘751 764 ‘7-7 790 803 813 894 835 84-9 gas 
Eng. Date. Ap12 Ap22 My 2My12My22 Jel Jeli Je21 Jl1 Jl11 J)21 J131 AudO Au20 Au30 $9 § 19 § 29) 
1916 Mars ... 1108 113-2 116-4 120-1 124-4 129-2 1340 139-3 145°3 151-0 156-7 1626 1687 1751 181-6 1882 194-7 901+ 
©’s L. Merc. ... 3578 149 33-4 478 566 55:8 483 47-6 565 711 888 1064 124-8 1425 1584 170-5 1758 1711 
+1 Jup. ... 349-9 352:3 354-7 857-1 3593 14 35 563 %170 85 96 105 11:1 113 11:1 106 100 88 
Ven 84-4 548 643 73:0 80-0 85:5 884 867 829 753 707 711 745 803 883 97:1 107-2 1176 
Sat. 792 799 80:7 813 824 836 848 861 874 887 901 91:5 928 94:0 95:1 964 97:3 98 
Eng, Date. Ap13 Ap23 My3 My 13 My23 Je2 Je1l2 Je22 Jl2 Jl12 J122 Aul Aull Au2] Au31 810 §20 §380 
1917 Mars ... 350-4 3581 57 13:1 206 280 35:2 42:3 495 563 633 70:0 765 831 895 96:0 1031 108 
©’s L. Mere 12-2 272 366 369 293 27:8 35:8 50:1 67:0 85°6 104-0 1221 1388 151-9 158-7 156-0 1495 148 
+8 dup. 17-7 201 225 24:9 27:3 297 320 344 365 386 405 422 438 450 461 468 472 4 
Ven. ... 3565 88 21:2 335 45:9 681 702 82:5 944 106-9 1191 131-2 143.3 155°3 167-3 179:1 191-4 203 
Sat. 929 934 939 945 95-4 963 97-4 986 998 101-1 1024 103-7 1051 1063 107-6 108-9 1100 III 
1918 Mars ,,, 141-7 141-1 1413 143-1 1455 1489 152°7 157-2 162-0 167-3 172-9 1785 1845 190°7 197-2 203-8 210-4 917 
@’s L. Merc 143 184 119 81 142 275 44:0 625 81:3 99:7 116-9 131-4 140°8 140-7 133-1 1808 1382 151 
+6 Jup. ., 453 47:5 496 518 537 564 587 61:0 634 65:7 680 702 722 73:9 758 9-5 789 804 
Ven. .,, 313-1 3228 3328 343-7 3546 5:9 173 289 407 526 64:6 762 883 1003 1195 124-7 186-9 149 
Sat. .., 1066 106-9 107-2 107-6 1083 109} 109°8 110-9 1121 1132 1145 1168 117°0 1183 119-6 191-0 1992 193 
1919 Mars .., 5:5 13:0 204 276 348 419 489 561 828 698 764 829 897 96:0 102-7 1090 1152 191 
©’s L. Mere. .., 3549 349:0 3529 50 20:8 39:0 58:0 769 94:5 1102 121-2 124-0 1175 1129 118-9 130-1 146-0 163) 
+3 Jup, 73:9 752 769 786 805 825 84:6 868 891 91-4 93:6 95:9 9883 1005 1026 104-7 1067 109 
Ven. ... 32:3 442 56:0 67:7 792 904 10t4 1120 121-9 131-3 1398 147-0 1520 1543 159-7 147-1 1396 1877) 
Sat. .., 1195 1206 1205 120-6 121-0 121-6 122-1 1228 123-6 124:3 125-4 126-5 127-7 129-0 130-3 131-5 1398 184 
Mesh. Vrsh. Mith. Kat. Sim. Kan, Tu). Vrsch, Dhan. Mak. Kum, Min, Asvyn. Bhar. Krit, Rohi. Mrig. Ardh. Punar. Push. Asle! 
30 60) «690 «120 «160 «6180 210 246 270 300 330 360 133 


267 400 533 66:7 80:0 93:3 1067 120% 


ra 
VI. 
ean Sunrise for every ten days from A.D. 1910 to A.D. 1919. 


180 , 190 


174-4 
—2°2 


1843 

—21 

O 20 

Aipp 
4 


1760 
1681 
182:3 
1735 

10°6 


45°7 
178°3 
205°8 
1424 
25°9 


O19 


188°2 
192-0 
230°4 
210-1 

41°2 


825 
204°2 
257°6 
154°7 

56°6 


O 20 


P.Phal, 


M67 


20 


“ 


200; 210 240; 250, 260 270; 280; 290, 300, 310, 320) 330 ag 350) 360 
194-1 | 204-0 | 213-8 | 223-7 | 233°5 | 243-4 | 253-3 263°1 | 273-0 | 282-8 | 292-7 | 302°5 | 312-4 | 322-2 s301 | s420| 351°8 
—1-9 | —1-7 | —1°5| —1-2| —0'9| —05| —01 +03) +06) +10) +13' 416 +18) +20 +210 42:2) 4+2°2 
O 30|N9/|N19|N 29, D9 /D19 | D29 Ja8 |Ja18|Ja28| ¥ 7; F17 | F 27 Mr 8,9) 18,19 | | 28,29 |Ap 7,8 
Aipp| Aipp| Kart | Kart | Kart Marg | Marg Marg; Tai | Tai | Tai | Masi | Masi | Masi Pang | Pang Pang 
14 24 o 14 24 5 15 25 5 15 25 6 16 4 26 26 
182-5 1890 195°7 202-4 209°3 2161 2230 11 229°9 236°8 - 243-9 250°9 2582 265°3 272°6 280:0 287-2 294-5 
1826 199°3 216°7 233-9 249-7 2630 2705 269°0 260°8 2600 2684 282-1 2987 316°9 3351 353-1 91 
184-4 1866 1888 190°9 192°8 194-6 196°3 197-9 199'4 2003 201°2 201°6 201:7 201°6 201°3 2005 1995 
186-0 1986 211°0 223°7 2362 2489 261°5 274°1 286°8 299°3 311:9 3243 336-9 349-2 15 18°8 258 
98 90 83 TT ri. 68-58 6°4 6°8 7... 0 84 93 102 114 126 138 
44:9 427 401 370 345 328 3820 12 32°77 34:4 37:0 403 44:0 481 521 576 629 681 
195°8 213°8 229°5 2436 252-9 254-2 2468 2430 248-8 261°3 277-1 294°5 312-7 330°3 347-2 06 78 
207°9 210-2 212-4 2146 2168 219-0 221-1 223°2 2250 226°7 2283 229°8 230-9 231°8 282°4 239-7 939-7 
149°4 157-1 1662 176°2 1865 197-7 209-2 220°7 232:2 244°8 257-0 269°1 2815 2935 3058 318-2 330-7 
951 244 936 229 221 216 211 207 208 209 2u'9 216 222 23:0 240 25:2 262 
029 N8 Nis N28 D8 Dis D28 Ja7 Jal? Ja27 F6 F16 F26 Mr8 Mr18 Mr28 Ap7 
195-0 201°8 2086 2161 223-1 230-2 2374 138 2445 251:9 259°3 2668 2743 2819 289°5 297-1 304-9 312-6 
208°6 2240 235°2 239°1 233-6 227-3 230-2 240°8 255°7 272-9 290°8 3084 325°1 339°5 3483 348-0 340-4 
2324 2345 236°7 2389 241-1 243-3 245-7 247°9 250°1 252°3 254°3 256°3- 2582 259°9 2615 262°8 263°6 
922-4 234-7 247-0 259°4 271-4 2835 295-4 3072 3194 329°8 340°5 3506 0:2 84 149 196 206 
402 39:2 386 381 376 369 363 355 «= 385'3 352 B49 «854 858 «60862 «68370 «6387-9 38-9 
863 894 91-7 927 92:9 914 888 14 855 81:7 785 760 749 753 7769 793 825 861 
216°9 2235 221-1 213-2 212-8 221°3 234°8 251°4 269-1 286-7 303°6 3185 3289 3312 3244 390:5 326-2 
259°2 260°8 2625 2645 2666 268-0 271-0 2733 275°6 2780 2803 282°7 284-9 287°1 289°2 291-2 293-2 
166°9 179°4 191-7 2041 216°8 229-2 241-7 2544 267-1 279-6 292-4 305°3 318-2 329°9 3425 355-0 72 
56°11 6557 56°9 541 533 625 51:3 §10 6506 6501 497 497 498 498 505 612 561°9 
030 N9 N19 N29 D9 Dig D29 JaB Jal8s Ja28 KT F117 F27 Mr8,9 18,19 2829 Ap7,8 
9086 215°6 2228 230°1 237-4 244-7 2521 15 259°7 267-3 275:1 2827 290-4 2983 3062 314-1 391-9 329-8 
2062 1986 1965 203°6 216-4 232-2 249-7 267-1 2840 299-2 3103 3138 3075 301-7 306-7 318-6 334-6 
289°3 2901. 291-3 2926 294-2 295-9 298-2 300°3 8024 304-8 307-1 309-4 3118 3143 316-7 319-1 321-4 
227-5 228-7 2246 2185 213-6 2126 215-4 220°9 2283 237-2 247-1 257-6 268-5 279°6 291:1 302-8 3147 
71-2 710 %7O3 695 689 68:1 67-4 665 65°9 65:2 645 644 641 640 644 649 652 
108-9 113-4 117-9 121-8 124-9 1271 1284 16 1286 127-5 1253 1220 1180 114-2 1114 1097 109-2 110-1 
180°3 184°8 1964 11:7 2286 245°9 262°9 2786 291'2 296°8 292-8 2944 2962 3065 3212 338-1 3433 
$24'9 324-4 8243 324-7 325°3 326°3 3276 329°2 329°8 332°7 334-8 337-0 339-2 3416 3440 3464 348-8 
205°0 217° 229°9 2425 255°5 267°7 280°1 292°6 304'9 317°2 3293 3415 3535 51 17:0 “23-1 392 
85°7 85°8 853 849 844 836 828 82:0 81:1 803 794 791 787 84 785 75 THE 
029 N8 N18 N28 Ds Di8 D28 Ja? Jal7 Ja27 ¥6 F16 F26 Mr8& Mri8 Mr28 Ap7 
2226 229°9 2371 244°6 252-0 2596 2672 17 275°0 2829 290°6 2986 3064 314-1 3221 330°0 338-0 3456 
176°6 191-1 207-5 2249 242-0 2582 271°7 9795 2784 270°8 267-3 277-2 290-9 307-4 3233 3421 06 
50 38 26 1-7 10 60-9 0-9 1-4 21 32 44 G61 79 77 6119 «6141 «164 
151°5 163°2 175°3 1873 199°5 211°7 2240 2365 249-2 261°5 274-2 287-0 299°0 311°6 3241 836-6 3490 
997 1001 998 996 994 987 980 974 966 969 95:0 943 93:7 93° 92°99 92:7 92:5 
030 N9 N19 N29 D9 Dig D29 Ja8 Jal8 Ja28 KF7 F17 F227 Mr89 18,19 2829 Ap7,8 
1256 131-0 1361 141-2 1458 149-9 1536 18 156-4 1588 159°9 1602 1586 155°8 1526 1484 145-2 142-4 
1883 2056 2229 239°4 253°3 262°5 263-0 265°6 252-3 2585 271-3 287-4 3051 323-2 341:1 357-9 113 
455 443 431 367 403 39°2 38-1 373 369 367 370 376 385 396 40°9 42:5 443 
237-8 249-2 2601 270°5 280-2 289-2 2968 302°2 304°8 303-7 298-4 2921 289°1 290°3 294:1 300°8 308-7 
113°2 113°8 113°9 113-9 114°0 1139 1131 1125 111'7 110°9 1102 1094 1086 1073 1074 106°9 1066 
2386 2460 2535 260-9 268-7 2763 2839 19 291°8 299°6 307°5 315°0 323-2 331-0 338°8 346°6 3542 1-4 
9021 2187 233°7 244-6 248-1 242°0 236-4 939°7 250°8 265°9 283°2 301°3 319°0 3348 350°2 358-9 3586 
81% 816 812 803 790 781 768 756 743 7323 722 716 Wi3 j%413 j$%715 %(73 738 
1864 1987 2115 224-1 236-7 249-4 262-0 274°7 287°3 299°6 312-4 325°0 327-8 349°7 20 143 262 
125-9 126°7 197-1 127-3 127-7 127-7 127°8 127°9 126°3 125°6 1249 124-0 123-2 1224 1224 190°5 119°6 
139% 145% 1510 1565 1620 1671 1722 20 1772 181°7 185°6 1893 1923 194-4 195°7 195°6 1943 191-7 
913-9 2963 2323 2989 221-7 222-1 2311 2451 2618 2794 298°0 3141 328'9 339°1 3412 334-4 331-7 
1125 1134 1141 1144 114-4 1141 113-3 112-4 111°3 109°9 1086 107-4 1062 105°2 104-4 104-0 103-9 
1485 1568 1658 1761 1869 1980 2093 221'0 233°0 245°3 2575 269°6 282-0 2941 3068 318-8 331-2 
137-4 1884 1392 1399 1406 1409 1411 141-3 140°8 140-4 1401 139-4 1386 1379 1371 136-4 1356 
1 Phal. Hasta. Chit, Svati, Visa. Anur. Jyesh. Mula, P.Ash. U. Ash. Srav. Dan. Satab. P, Bhad. U.Bhad, Revati. 
gta 17343 1867 200-0 2133 2267 2400 2633 2667 2800 2983 306-7 8200 3383 3467 360-0 


N.B.—The same table will serve for minutes and seconds as fractions of an Hour or a Degree. 


Ghatikas, 


1 2 


0167 -0333 


0058 
0061 
0064 
"0067 


"0069 
0072 
0075 
0078 
0080 


0083 
0086 
*0u89 
0092 
0094 


0097 
0100 
0103 
0105 
0108 


0111 
0114 
0117 
0119 
0122 


0125 
0128 
0130 
0133 
0136 


0139 
0142 
0144 
0147 
0150 


0153 
0155 
0158 
0161 
*0164 


0286 
0289 


0292 
0294 
0297 


0303 


*0330 


0169 -0336 
0172 :0339 
0175 -0342 
0178 -0344 


0180 -0347 
0183 °0350 
0186 0353 
0189 0355 
0192 °0358 


0194 °0361 


0197 -0364 


0200 -0367 
0208 °0369 


°0205 °0872 


0208 °0375 
0211 -0378 
0214 -0380 
0217 -0383 
0219 -0386 


0225 0392 
"0228 +0394 
0230 -0397 
0233 -0400 


0236 -0403 
0239 0405 
0242 -0408 
0244 0411 
0247 ‘0414 


0250 9417 
0455 -0419 
0255 °0422 
0258 °0425 
0261 *0428 


0264 
0267 
0269 
0272 


0430 
0433 


0278 -0444 * 
0280 0447 ° 
0450 ° 
0453 ° 
0455 ° 


0283 


"0458 


0300 


0305 
0308 
0311 
0314 
0317 


0319 
‘0322 
0325 
0328 


0461 ° 
0464 ° 
0467 ° 
0469 ° 


0472 ° 
0475 ° 
0478 ° 
"0480 ° 
0483 ° 


0486 
0489 ° 
0492 ° 
0494 ° 
0497 ° 


"0503 
0505 
0508 
0511 


"0514 
0517 
0519 ° 
"0522 - 
0525 ° 


0528 - 
0530 - 
0533 - 
°0536 ° 


0539 


0542 - 
0544 - 
“O47 * 
0550 - 
0558 * 


0055 -0222 -0389 -0555 ° 
‘0558 
‘O561 - 
0564 - 
“0567 - 


0569 


0572 ° 


0575 


“0578 ° 
0580 - 


0583 - 
“0586 ° 
0589 ° 
0592 - 
0594 ° 


0597 ° 
0600 
"0436 . 
0439 ° 
0275 0442 ° 


4 


0500 °0667 
"0669 
0672 
0675 
‘0678 


“0680 
0683 


Palas. 


5 


*0842 ° 
0844 ° 


‘0847 : 
“0850: 
0853 ° 
“0855 - 
"0858 - 


CoONAM AWNHRO 


0861 - 
‘O864 - 
‘0867 
13 -0869 
14° 0872 


15 
16 
17 
18 
19 


20 
21 


0875 
‘0878 
“0880 
*0883 
0886 


‘0889 
0892 
0894 
0897 
*0900 


0903 
0905 
0908 
‘0911 
0914 


0917 
0919 
0922 
0925 
0928 


0930 
0933 
0936 
"0939 
"0942 


0944 
0947 
"0950 
*0953 
0955 


"0958 
0961 
0964 
0967 
°0969 


0972 
"0975 
0978 
0980 
0983 - 


‘0992 
0997 


Ghatikas. 


1008 
1011 


1014 
1017 
1019 
1022 
1025 


1028 
1030 


*1033 
1036 
*1039 


1042 
*1044 
1047 
"1050 
"1053 


1055 
"1058 
‘1061 
"1064 
1067 


1069 
"1072 
*1075 
‘1078 
"1080 


1083 
"1086 
‘1089 
"1092 
"1094 


1097 
*1100 
1103 
1105 
1108 


Thx 
"1114 
1117 
1119 
1122 


1125 
1128 
1130 
1133 
*1136 


"1139 
"1142 
“1144 
1147 


1150 


"0986 -1153 
“0989 °1155 
1158 
0994 -1161 
1164 


7 


1175 
1178 


1180 
1183 
"1186 
1189 
"1192 


"1194 
°1197 
1200 
1203 
*1205 


*1208 
1211 
*1214 
1217 
"1219 


*1222 
‘1225 
1228 
*1230 
1233 


1286 
“1239 
“1242 
"1244 
°1247 


"1250 
1253 
“1255 
"1258 
"1261 


"1264 
*1267 
"1269 
"1272 
1275 


"1278 
"1280 
1283 
*1286 
"1289 


1292 
"1294 
1297 
‘1300 
1303 


1305 
1308 
1311 
1314 
1317 


*1319 
1322 
1325 
"1328 
"1330 


‘0833 *1000 °1167 °1333 °1500 
0836 °1003 °1169 
0839 1005 +1172 


1336 °1503 
1339 °1505 
1242 +1508 
1844 :1511 


1347 °1514 
1350 °1517 
1353 1519 
13K5 °1522 
"1858 +1525 


1361 +1528 
1364 1530 
1367 °1533 
1369 *1536 
1372 °1539 


"1375 +1542 
"13878 *1544 
1380 °3547 
"1383 +1550 
"1386 °1553 


1389 -1555 
"1392 +1558 
1394 °1561 
1397 °1564 
71400 -1567 


"1408 +1569 


1405 -1572 


"1408 °1575 
"1411 °1578 
1414 °1580 


‘1417 +1583 
‘1419 +1586 
"1422 +1589 
‘1425 +1592 
‘1428 *1594 


1430 +1597 
"1433 +1600 
"1436 +1603 
1439 -1605 
"1442 -1608 


1444 -1611 
1447 -1614 
"1450 °1617 
"1453 -1619 
"1455 -1622 


"1458 +1625 
146) -1628 
‘1464 +1630 
1467 °1633 
"1470 -1636 


1472 +1639 
"1475 +1642 
"1478 +1644 
‘1480 +1647 
"1483 +1650 


"1486 °1653 
"1489 +1655 
"1492 +1658 
"1494 °1661 
‘1497 +1664 


Palas. 


OONIAH MWNHRO 


*1697 °1864 


*1808 


Ghatikas. 


10 11 12 13 14 


1667 °1833 *2000 -2167 +2333 
1669 °1836 °2008 °2169 °2336 
1672 °1839 2005 °2172 °2339 
1675 *1842 °2008 -2175 -2342 
1678 1844 °2011 °2178 °2344 


*1680 +1847 
‘1683 +1850 
*1686 °1853 
1689 °1855 
"1692 *1858 


2014 +2180 °2347 
‘2017 *2183 °2350 
2019 +2186 °2353 
*2022 +2189 +2355 
2025 +2192 °2358 


2028 -2194 °2361 
*2030 +2197 *2364 
1700 -1867 *203% +2200 °2367 
1702 °1869 °2086 +2208 *2369 
1705 +1872 -2039 -2205 °2372 


"1694 1861 


‘1708 +1875 *2042 °2208 *2375 
1711 °1878 °2044 -2211 -2378 
"1714 +1880 -2047 -2214 2380 
1717 +1983 *2050 +2217 +2383 
"1719 +1886 °2053 -2219 °2386 


1722 °1889 *2055 -2222 2389 
1725 +1892 °2058 +2225 -2392 
1728 °1894 *2061 °2228 °2394 
+1780 ‘1897 *2064 *2230 °2397 
1733 °1900 ‘2067 *2233 °2400 


1736 °1903 *2069 +2236 °2403 
°1739 °1905 °2072 +2239 °2405 
1742 °1908 °2075 -2242 2408 
1744 °1911 :2078 -2244 °2411 
1747 °1914 *2080 +2247 °2414 


*1750 °1917 °2083 *2250 °2417 
*1753 °1919 :2086 *2253 °2419 
‘1755 °1922 *2089 *2255 °2422 
“1758 °1925 °2092 2258 -2425 
*1761 °1928 *2094 +2261 °2428 


+1764 °1930 °2097 -2264 2430 
1767 °1933 °2100 2267 °2433 
1769 °1936 *2103 -2269 *2436 
*1772 °1939 *2105 *2272 *2439 
1775 °1942 °2108 °2275 °2442 


°1944 +2111 -2278 :2444 
71947 +2114 *2280 :2447 
*1950 °2117 °2283 +2450 
"1953 +2119 *2286 *2453 
"1955 °2122 *2289 -2455 


1778 
1780 
1783 
1786 
"1789 


"1792 
1794 
1797 
*1800 
*1803 


*1958 °2125 *2292 :2458 
*1961 °2128 °2294 -2461 
*1964 *2130 °2297 -2464 
1967 *2133 *2300 °2467 
°1969 °2136 *2303 -2469 
*1805 *1972 +2189 2305 -2472 
°1975 °2142 °2308 °2475 
"1978 °2144 *2311 -2478 
"1980 +2147 +2314 2480 


*1811 
"1814 
"1817 


"1819 
"1822 
*1825 
"1828 
*1830 


"1986 °2153 -2319 -2486 
"1989 *2155 °2322 -2489 
°1992 *2158 °2325 °2492 
"1994 °2161 °2328 -2494 
"1997 °2164 °2330 °2497 


*1983 °2150 ‘2317 +2483 - 


Palas, 
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Ghatikas, 


15 16 17 18 145 


2500 °2667 °2833 °3000 °31 
2503 °2669 '2836 °3003 °31¢ 
‘2505 °2672 -2839 °3005 °31’ 
2508 *2675 2842 °3008 *31 
2511 °2678 2844 ‘3011 314 


"2514 +2680 -2847 *3014 “314 
‘2517 +2683 -2850 ‘3017 “81g 
+2519 -2686 °2853 “3019 “31 
2522 2689 2856 *3022 “318 
2525 *2692 °2858 *3025 “319 


‘2528 *2694 -2861 ‘3028 -319 
“2530 *2697 -2864 *3030 °319 
-2533 *2700 -2867 *3033 *39( 
-2536 °2703 -2869 °3036 ‘820 
‘2539 °2705 -2872 -3039 -320 


2542 -2708 ‘2875 *3042 -320 
2544 -2711 °2878 °3044 -321 
‘2547 °2714 -2880 °3047 -321 
2550 -2717 -2883 °3050 *321' 
2553 +2719 +2886 °3053 “321 


-2555 ‘2722 -2889 3055 “322 
-2558 -2725 °2892 *3058 “322 
-2561 °2728 +2894 3061 -322 
‘2564 ‘2730 -2897 *3064 ‘823 
-2567 °2733 *2900 *3067 “323 


2569 +2736 °2903 *3069 -323 
*2572 °2739 °2905 *3072 323: 
2575 °2742 °2908 °3075 “324 
2578 *2744 -2911 °3078 324 
2580 °2747 °2914 °3080 °324 


2588 °2750 °2917 °3083 °325 
2586 °2753 °2919 °3086 *325 
2589 °2755 -2922 °3089 *325 
2592 *2758 -2925 *3092 *325 
2594 -2761 °2928 °3094 *326 


2597 -2764 -2930 °3097 *326 
2600 °2767 *2933 °3100 ‘326 
2603 *2769 2936 °3103 °326 
*2605 °2772 +2939 +3105 °327 


} *2608 +2775 °2942 *3108 *327 


2611 
"2614 
*2617 
2619 
2622 


*2625 
2628 
2630 
°2633 
°2636 


*2639 


2778 +2944 °8111 327 
2780 °2947 °3114 °328 
2783 2950 °3117 ‘328 
2786 :2953 °3119 328 
2789 °2955 *3122 +328 


-2792 2958 3125 °328 
2794 °2961 °3128 *328 
‘2797 -2964 ‘3130 °32% 
"2800 +2967 °3133 “330 
"2803 -2969 °3136 *33C 


‘2805 2972 °8189 “33 


2642 *2808 2975 3142 “B36 


2644 -2811 +2978 °3144 °331 
"2647 °2814 -2980 -3147 ‘331 
‘2650 *2817 +2983 °3150 “83 


-2653 °2819 -2986 °3158 °33! 
"2655 °2822 +2989 °3155 *33! 
"2658 +2825 +2992 -3158 “333 
2661 +2828 -2994 -3161 *83: 
+2664 °2830 -2997 °3164 *39 


a 


os 


227 


_ TABLE XIX :—Ghatikas and Palas (Naligais and Vinadis) as Fractions of a day.—c<ontd. 


N.B.—The same table will serve for minutes and seconds as fractions of an Hour or a Degree. 


Ghatikas. 


20 21 22 23 24 


+3333 +3500 °3667 °3833 -4000 
*3336 °3503 °3669 °3836 °4003 
*B339 -3505 °3672 °3839 -4005 
*3342 -3508 °3675 °3842 -4008 
*3344 +3511 °3678 °3844 -4011 


“BB47 +3514 °3680 -3847 -4014. 
eee (3817 ‘3683 °3850 -4017 
"8353 -3519 °3686 °3853 -4019 
=e +3522 °3689 °3855 -4022 
8 +3525 °3692 °3858 -4025 


mo +3528 °3694 °3861 -4028 10 


+ +3530 °3697 °3864 -4030 


*3367 +3533 °3700 °3867 -4033 12 
*3369 +3536 °3703 °3869 +4036 13 
*3372 -3539 °3705 °3872 -4039 14 


+3375 +3542 ‘3708 *3875 -4042 


"8378 +3544 °3711 “3878 “4044 16 
“3380 -3547 3714 °3880 +4047 17 
“3383 -3550 °3717 °3883 -4050 18 
3386 -3553 “3719 °3886 -4053 19 


*3389 -3555 °3722 °3889 -4055 20 
*B392 +3558 °3725 °3892 -4058 24 “4 
*B394 +3561 °3728 °3894 -4061 22 
*8397 +3564 °3730 °3897 +4064 23 
*3400 +3567 °3733 °3900 -4067 24 


*B403 +3569 °3736 °3903 +4069 25 
+8405 -3572 °3739 °3905 +4072 26 
*B408 +3575 °3742 ‘3908 4075 27 
*$411 -3578 °3744 °3911 -4078 28 
*B414 +3580 °3747 3914 -4080 29 


"8417 +3583 :3750 °3917 °4083 30 
*B419 +3586 °3753 °3919 -4086 31 
*B422 3589 3755 °3922 +4089 32 
*B425 +3592 -3758 °3925 -4092 33 
*B428 °3594 -3761 °3928 *4094 34 


“3430 +3597 +3764 °3930 -4097 35 
“3433 -3600 °3767 °3933 ‘4100 36 
*B436 +360 °3769 °3936 °4103 37 
“439 -3605 *3772 °3939 -4105 38 
"8442 -36U8 -3775 °3942 -4108 39 


*B444 +3611 -3778 °3944 -4111 40 
*BAAT -3614 °3780 °3947 -4114 41 
3460 +3617 -3783 -3950 4117 42 
*BA53 -3619 -3786 “3953 °4119 43 
*B456 3622 -3789 -3955 -4122 44 


"$458 +3625 -3792 °3958 *4125 45 
$628 *3794 °3961 4128 46 
$630 *3797 °3964 *4130 47 
*B467 ©3633 3800 °3967 4133 48 
*B469 3636 *3803 °3969 +4136 49 


*B472 +3639 -3805 °3972 -4139 50 
"S476 *36A2 “3808 °3975 «4142 61 
*BA78 “3644 -3811 °3978 «4144 52 
*BABO “3647 +3814 °3980 «4147 53 
3483 ©3650 +4417 °3983 «4150 54 


*B486 “3653 +3819 °3986 +4153 56 
*BA69 3655 +3822 «3989 -4155 56 
"B4A92 3655 «3825 °3992 -4158 57 

3661 -3424 “3994 4161 58 
"G497 3664 +3820 “3997 “4164 59 


“464 


i 


i 


Ghatikas. 


Palas, 


25 26 27 28 29 


O -4167 °4333 +4500 -4667 


1 -4169 
2 4172 
3 °4175 


4336 4503 
“4339 +4505 
"4342 -4508 


"4669 
“4672 
“4675 


4 °4178 °4344 °4511 -4678 


5 +4180 
6 -4183 
T °4186 
8 -4189 
9 °4192 


“4194 
“4197 
*4200 
4203 
“4205 


id 


*4208 
“4211 
“4214 
4217 
*4219 


15 


4222 
225 
*4228 


*4233 


"4236 
"4239 
4242 
A244 
"4247 


*4250 
"4253 
4255 
"4258 
4261 


"4264 
*4267 
4269 
“4272 
"4275 


4278 
"4280 
“4283 
"4286 
“4289 


*4292 
"4294 
"4297 
4300 
4303 


4305 
“4308 
“4311 
4314 
“4317 


‘4319 
4322 
‘4326 
"4328 
4330 


"4394 
*4230 *4 


“4411 


“4419 
"4422 


“4347 °4514 
4350 *4517 
4353 4519 
4355 °4522 


“4361 +4528 
4364 4530 
4367 °4533 
4369 °4536 
"4372 +4539 


“4375 *4542 


“4378 4544 
“4380 °4547 
"4383 -4550 
"4386 °4553 


4389 
4392 


“4555 
"4558 
4561 
"4564 
4567 


397 
“4400 


4403 
4405 
“4408 


4569 
4572 
“4575 
"4578 
“4414 -4580 
“4417 -4583 
4586 
*4589 
4592 
"4594 


"4425 
4428 


“4597 
4600 
4603 
*4605 
4608 


4431 
*4433 
"4436 
"4439 
"4442 


“4444 
“4447 
*4450 
"4453 
"4455 


4611 
“4614 
4617 
4619 
"4622 


“4458 4625 
446) °4628 
4464 °4630 
“4467 °4633 
‘4469 °4636 


*4472 4639 
‘4475 °4642 
“4478 “4644 
“4480 *4647 
‘4483 *4650 


“4486 4663 
4489 4655 
4492 *4658 
4404 4661 


4680 
*4683 
4686 
“4689 
4358 4525 -4692 


“4694 
4697 
*4700 
°4703 
“4705 


*4708 
4711 
4714 
4717 
“4719 


"4722 
+4725 
4728 
-4730 
4733 


*4736 
4739 
“4742 
4744 
"4747 


"4750 
"4753 
"4755 
"4758 
4761 


“4764 
"4767 
4769 
"4772 
"4775 * 


4778 
“4780 “4 
*4783 
"4786 
*4789 


“4792 
“4794 
4797 
-4800 
"4803 


4805 
“4808 
“4811 
4814 
4817 


4819 
+4822 
"48265 
4828 


‘4497 4664 4830 


°4833 
4836 
"4839 
4842 


4844 


"4847 
-4850 
-4853 
+4806 
-4858 
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-4861 10 
“4864 11 
4867 12 
-4869 13 
‘4872 14 


4875 15 
*4878 16 
4880 17 


‘4883 18 
“4886 19 


-4889 20 


-4892 21 
4894 22 
4897 23 
-4900 24 


-4903 25 
-4905 26 
-4908 27 
‘4911 28 
4914 29 


-4917 30 
-4919 31 
+4922 32 
4925 33 
4928 34 


-4930 35 
4933 36 
4936 37 
4939 38 
4942 39 


4944 40 
947 41 
4950 42 
‘4953 43 
4955 44 


4958 45 
4961 46 
4964 47 
4967 48 
4969 49 


-4972 50 
‘4975 51 
‘4978 52 
-4980 63 
‘4983 54 


“4986 55 


‘4989 56 
‘4992 57 
4994 58 


4997 69 


*BO14 
*5017 
‘5019 
“5022 
“5025 


“5028 
“5030 
5033 
*5036 
“5039 


"5042 
5044 
“5047 
“5050 
“5053 


“5055 
"5058 
“5061 
“5064 
"5067 


"5069 
“6072 
"5075 
*5078 
“5080 


"6083 
"5086 
“5089 
“5092 
"6094 


‘5097 
‘5100 
"5103 
*b105 
*B108 


‘B11 
‘i114 
*6117 
"6119 
"5122 


"6125 
*5128 
*5130 
6133 
"6136 


“6139 
5142 
‘5144 
‘B147 
“5150 


"b153 
"6165 
‘b158 
"6161 
‘b164 


Ghatikas. 


30 31 


“5000 °5167 
‘5003 +5169 
*6005 
‘5008 
‘5011 ° 


*B1L72 
*5175 
5178 


‘5180 
*5183 
*5186 
‘5189 
"5192 


*b194 
*5197 
“5200 
*6203 
*56205 


“5208 
5211 
"5214 
*6217 
6219 


"5222 
"6225 
"5228 
*5230 
"5233 


"6236 
"5239 
"5242 
"6244 
"5247 


"5250 
"5263 
*b255 
*6258 
5261 


‘6264 
*5267 
"5269 
6272 
*b275 


‘5278 
"5280 
5283 
5286 
‘5289 


"6292 
"5294 
6297 
*6300 
"5303 


‘6305 
"5308 
“6311 
‘6314 
‘5317 
6319 
*b322 
5326 


6330 


*5419 


‘b486 


*b492 
5328 6494 
6497 


32 33 


*5333 +5500 
5336 °5503 
‘5339 +5505 
*5342 +5508 
"6344 -5511 


‘5347 
*5350 
"5353 
"5355 
*5358 


"6514 
*B517 
*b519 
"5522 
*6525 


‘5361 
5364 
5367 
5369 
*B372 


*5528 
“5630 
"5533 
3536 
*b539 


"i375 
6378 
*6380 
*5383 
"5386 


"5542 
"5544 
"5547 
*5550 
5553 


“5389 
"5392 
"5394 
°5397 
*5400 


‘5555 
5558 
"5561 
°5564 
°5567 


5403 
*5405 
"5408 
“5411 
5414 


"5569 
"3572 
"5575 
‘6678 
6580 
‘D417 +5583 
"6586 
5589 
*b592 
6594 


"5422 
"5425 
"5428 


5431 
5433 
"5436 
5439 
5442 


6597 
*6600 
5603 
*H605 
*5608 


5444 
*h447 
"5450 
*b453 
5455 


‘5611 
‘b614 
‘D617 
*b619 
5622 


6458 
461 
*b464 
"5467 
“5469 


‘6625 
628 
5630 
5633 
6636 


‘6472 +5639 
"5476 5642 
"5478 “5644 
*b480 5647 
*b483 +5650 


6653 
"5655 
"6658 
‘5661 
6664 


‘5489 


5667 
*BAT2 


*b689 
5692 


34 


*5669 


*5675 
*b678 


“6680 
"5683 
"5686 
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‘5694 10 
‘5697 141 
‘5700 12 
6703 13 
‘6705 14 


*5708 15 
‘5711 16 
*B714 17 
‘5717 18 
-5719 19 


‘5722 20 
5725 21 
5728 22 
56730 23 
‘5733 2 


6736 25 
*6739 26 
5742 27 
‘5744 28 
‘5747 29 


‘56750 30 
‘5753 31 
56765 32 
"5758 33 °5 
5761 34 


‘6764 35 
‘56767 36 
5769 37 
‘5772 38 
‘5775 39 


‘5778 40 
‘56780 414 
‘6783 42 
‘6786 43 
‘6789 44 


‘5792 45 
5794 46 
‘6797 47 
‘5800 48 
56803 49 


"5805 60 
*b808 51 
‘5811 52 
‘5814 53 
‘b817 54 


‘5819 55 
6822 56 
5825 57 
‘5828 58 
‘6830 59 


‘5858 


‘5861 
‘5864 
‘5867 
‘5869 
‘5872 


‘5875 
*5878 
5880 
"5883 
5886 


“5889 
"5892 
‘5894 
"5897 
*5900 


*5903 
*5905 
“5908 
“6911 
"5914 


"5917 
‘6919 
‘5922 


“5928 


*5930 
5933 
5936 
‘56939 
"5942 


*b944 
"6947 
‘6950 
"5953 
"5955 


5958 
“5961 
“6964 
*5967 
“5969 


6972 
“6975 
*5978 
-5980 
“6983 


“5986 
‘6989 
“5992 
‘bO94 
6997 6164 


Ghatikas. 


35 36 


*6833 -6000 
6836 -6003 
6839 -6005 
*5842 -6008 
*5844 -6011 


6847 -6014 
*5850 -6017 
‘5853 -6019 
‘6855 -6022 
6025 


‘6028 
-6030 
6033 
-6036 
6039 


“6042 
“6044 
‘6047 
“6050 
6053 


‘6055 
*6058 
-6061 
6064 
-6067 


“6069 
‘6072 
6075 
“6078 
“6080 


6083 
6086 
‘6089 
*6092 
"6094 


925 


“6097 
‘6100 
‘6103 
*6105 
*6108 


‘6111 
‘6114 
*6117 
°6119 
"6122 


*6125 
*6128 
‘6130 
6133 
*6136 


°6139 
6142 
"6144 
"6147 
*6150 


“6153 
“6155 
“6158 
‘6161 


37 


‘6167 
“6169 
*6172 
*6175 
*6178 


*6180 
6183 
6136 
*6189 
*6192 


“6194 
*6197 
*6200 


6208. 


"6205 
“6208 


*6333 «6500 
"6336 *6503 
*6339 -6505 
"6342 +6508 
"6344 *6511 


"6347 -6514 
°6350 °6517 
“6358 *6519 
°6355 °6522 
"6358 +6525 


*6361 -6528 
*6364 -6530 
*6367 +6533 


*6369 6536 
°6372 °6539 


°6375 °6542 


‘6211 *6378 °6544 


"6214 


6217 
6219 


*6222 
*6225 
6228 
*6230 
6233 


6236 
6239 
*6242 
"6244 
6247 


-6250 
6253 
*6255 
6258 
“6261 


0264 
6267 
*6269 
"6272 
“6275 


‘6278 
*6280 
"6283 
6286 
6289 


*6292 
6294 
*6297 
*6300 
-6303 


‘6305 
-6308 
“6311 
“6314 ° 
“6317 - 


*6319 * 
+6322 °6 
6326 * 
6328 » 
6330 


"6431 
6433 
6436 
*6439 
"6442 


"6444 
"6447 
*6450 
"6453 
“6455 * 


6458 ° 
6461 ° 
*6464 ° 
"6467 ° 
6469 * 


“6472 
“64765 °6 
*6478 ° 


*6380 6547 
*6383 “6550 
6386 -6553 


*6389 6555 
*6392 °6558 
"6394 “6561 
6397 “6564 
*6400 -6567 


*6403 °6569 
“6405 -6572 
“6408 “6575 
‘6411 -6578 
“6414 -648U 


°641> *6583 
*6419 
"6422 
6425 
6428 


6586 
6589 
“6592 
"6594 


"6597 
"6600 
6603 
6605 
"6608 


6611 
"6614 
"6617 
“6620 


Ghatikas. 


40 41 


42 43 44 


+6667 "6833 “7000 


6669 °6836 
6672 6839 
6675 °6842 
‘6678 °6814 


‘6680 °6847 
+6683 °6850 
‘6686 °6853 
“6689 °6855 
"6692 °6858 


6694 °6861 
*6697 *6864 
*6867 
6869 
“6872 


6708 °6875 
6878 
6880 
6883 
"6886 


6889 
6392 
6894 
6897 
3 °6900 


6903 
6905 


"6914 


6917 
"691y 
*6922 
"6925 
"6928 


"6930 
"6933 
"6936 
6939 
"6942 


6944 
"6947 
*6950 
"6953 
6956 


"6958 
"6961 
6964 
*6967 
"6969 


*6972 
"6975 
"6978 
"6814 *6980 
"63817 *6983 


6819 °6986 
"6822 6989 
6825 °6992 
6823 6994 
6330 °6997 


7003 


"7006 
“7008 
‘7011 


7014 
‘TU1T 
‘7019 
"7022 
“7025 


"7028 
“7030 
7033 
*7036 
“7039 


7042 
*7044 
"7047 
"7000 
"7053 


7055 
7058 
‘7061 
"7064 
‘7067 


‘7069 
“7072 
“7075 
‘7078 
"7080 


7088 
‘7086 
"7089 
“7092 
7094 


“7097 
"7100 
7103 
"7105 
"7108 


‘7111 
“7114 
‘7117 
‘7119 
"7122 


"7125 
‘7128 
"7130 
*7133 
7136 


‘7139 
“7142 
"7144 
"7147 
7150 


‘7163 
*7155 
‘7158 
‘7161 
"7164 


‘T1607: 
‘7169 - 
‘T172 
‘7175 
‘7178 


‘7180 
7183 
7186 
7189 
*7192 


"7194 
*7197 
*7200 
*7203 
*7205 


*7208 
‘7211 
*7214 
‘T217 
*7219 


"7222 
7225 
*7228 
7230 
7233 


“7236 
*7239 
"7242 
‘7244 
"7247 


‘7250 
"7253 
"1255 
‘7258 
"7261 


*7264 
"T7207 
"7269 
"7272 
"7275 


‘7278 
‘7280 
‘T2383 
‘7286 
"7289 


"7292 
*7294 
°7297 
‘7300 
7303 


"7305 
*7308 
‘7311 
“7314 
"1317 


"7319 
"7322 
"7325 
"7328 
‘7330 


7333 
7336 


*7339 
"7342 
‘7344 


"7347 


"7350 
7353 
"7355 
7358 


“7361 
"7364 
7367 
‘7369 
7372 


°7375 
"7378 
‘7380 
°7383 
*7386 


"7389 
*7392 
°7394 
"7397 
‘7400 


"7403 
"7405 
"T7408 
"7411 
"7414 


*7T417 
‘7419 
“7422 
"74.25 
"7428 


*7430 
*7433 
*7436 
‘7439 
"7442 


7444 
7447 
"7450 
7453 
*7455 


"7458 
‘7461 
"7464 
“7467 
*7469 


7472 
"7475 
‘7478 
"7480 
‘7483 


"7486 
“74.89 
"7492 
‘7494 
7497 


Palas. 


CeIan MWNRO 


45 


“7500 
“7503 
°7505 
7508 
“7511 


"7514 


*751T 
“7519 
7522 
*7525 


*7528 
7530 
"7533 
*7536 
°7539 


"7542 
7544 
*7547 


°7550° 


7553 


*7555 
"7558 
*7561 
*75 64 
*7567 


‘7569 
“7572 
"1575 
7578 
"7680 


7583 
*7586 
°7539 
"7592 
"T1594 


‘1597 
“7600 
*7603 
*7605 
"7608 


‘7611 
“7614 
“7617 
"7619 
"7622 


7625 
*7628 
°7630 
*7633 
*7636 


‘7639 
"1642 
‘7644 
‘7647 
7650 


‘7653 
°7655 
*7658 
‘7661 
7664 


Ghatikas, 


46 47 48 49 


°7694 
"7697 


“7700 
"7703 
*7705 


*7708 
‘7711 
“7714 
“T117 
‘7719 


*7722 


"7725 


7728 
*7730 
7733 


*7736 


‘7739 


7742 
"7744 
“7747 


‘7750 
*7753 
*7755 


“T7768 


"7761 
“7764 


"7767 
"7769 
“T7172 
‘T9775 


‘7778 
*7780 
‘7783 
‘7786 
‘7789 


"7792 
"7794 
“T797 
*780U 
‘7803 


*7805 
7808 
‘73811 
“7814 
‘7817 


‘7819 
*7822 
7825 
"7828 
7830 


*7839 *8005 
*7842 -8008 
*7844 °8011 


7847 
‘78650 
“7853 
7855 
7858 


*8014 
*8017 
“8019 
*8022 
*8025 


8028 
*8030 
*8033 
"8036 
8039 


8042 
*8044 
*8047 
*8050 
"8053 


*7861 
*7864 
*7867 
"7869 
7872 


“7875 
7878 
*7880 
7883 
"7886 


‘7889 
"7892 
‘7894 
7897 
*7900 


*8055 
*8058 
8061 
"8064 
°8067 


8069 
8072 
8075 
*8078 
*8080 


‘7903 
°7905 
°7908 
‘7911 
‘7914 


8083 
*8086 
"8089 
"8092 
"8094 


‘7917 
*7919 
"7922 
*7925 
"7928 


°7930 
‘7933 
°7936 
"7939 
*7942 


*8097 
*8100 
*8103 
*8105 
°8108 


‘7944 
"T947 
‘7950 
*7953 
"7955 


‘8111 
"8114 
"8117 
"8119 
"8122 


*8125 
°8128 
*8130 
*3133 
°8136 


‘7958 
‘7961 
"7964 
‘T967 
*7969 


‘7972 
"1975 
‘7978 
‘7980 
*7983 


*8139 
*8142 
"8144 
*S147 
*8150 


"7986 
‘7989 
"7992 
"7994 
‘7997 


"8153 
*8165 
*8158 
*8161 
8164 


*7667 °7833 -8000 °8167 
°7669 °7836 +8003 °8169 
“1672 
*7675 
‘1678 


“7680 
7683 
“7686 
°7689 
*7692 


*8172 


8175 
8178 


*8180 
*8183 
*8186 
*8189 
*8192 


8194 
“S197 
*8200 
*8203 
*8206 


*8208 
*8211 
*8214 
8217 
*8219 


*8222 
"8225 
*8228 
*8230 
8233 


8236 
*8239 
"8242 
*8244 
8247 


8250 
*8253 
"8256 
*8258 
*8261 


"8264 
"8267 


"8269 


"8272 
*8275 


8278 
*8280 
*8283 
"8236 
*8289 


"8292 
"8294 
"8297 
°8300 
*8303 


*8305 


8308 


*8311 
°8314 
8317 


*8319 
*8322 


*8325 


*8328 
8330 


Palas. 


CONAHG RMWNHRKO 


8347 
8350 
"8353 
8355 
*8358 


"8361 
*8364 
8367 
8369 
°8372 


8375 
8378 
"8380 
*8383 
*8386 


*8389 
*8392 
8394 
8397 
8400 


8403 
"8405 
‘8408 
8411 
"8414 


"8417 
8419 
"8422 
*8425 
*8428 


"8430 
8433 
8436 
"8439 
3442 


"8444 
"8447 
"8450 
8453 
*8455 


8458 
8461 
°3464 
*8467 
8469 


"8472 
8475 
8478 
*8480 
*8483 


*8486 
"8489 
*8492 
"8494 


Ghatikas, 


60 51 52 53 


8333 °8500 *8667 8833 
8336 °8503 *8669 -8836 
*8339 °8505 *8672 *8839 * 
8342 
*8344 


8508 °8675 -8842 


"8511 


*8514 
*8517 
"8519 
"8522 
"8525 


8530 
8533 
"8536 
8539 


8544 


*8569 


"8592 


*8642 
"8644 


‘8678 °8844 ° 


8680 *8847 ° 
8683 *8850 ° 
“8686 °8853 ° 
"8689 °8855 ° 
8692 °8858 °* 


*8528 +8694 *8861 - 
"8697 +8864 - 
*8700 -8867 ° 
*8703 °8869 ° 
"8705 °8872 ° 


8542 ‘8708 °8875 * 
*8711 °8878 - 
*8547 *8714 *8880 ° 
8550 *8717 °8883 * 
°8553 *8719 *8886 ° 


8555 °8722 °8889 - 
8558 *8725 8892 * 
"8561 *8728 *8894 - 
8564 °8730 *8897 - 
*8667 °8733 8900 ° 


8736 8903 ° 
*8572 *8739 °8905 - 
*8575 *8742 “8908 ° 
*8578 °8744 ‘8911 ° 
*8580 °8747 °8914 - 


"8583 °8750 ‘8917 ° 
"8586 5753 *8919 ° 
8589 *8755 *8922 ° 
*8758 °8925 ° 
8594 *8761 *8928 - 


‘8597 "8764 *8980 - 
8600 °8767 °8933 ° 
*8603 *8769 °8936 ° 
*8605 °8772 °8939 ° 
*8608 °8775 *8942 ° 


*8611 *8778 °8944 ° 
*$614 *8780 -8947 ° 
‘8617 *8783 -8950 - 
*8619 *S786 *8953 - 
8622 *8789 *8955 - 


*8625 "8792 *8958 - 
*8628 °8794 °8961 - 
‘8630 *8797 °8964 - 
8633 *8800 ‘8967 - 
"t636 “8803 * 8969 « 


8639 *8805 ‘8972 - 
"8808 “8975 ° 
"8511 °8978 ° 
"S647 *8814 +8980 ° 
8650 °8817 +8983 ° 


8653 +8819 -8986 ° 
8655 *8822 -8989 ° 
"8658 +8825 *8992 ° 
8661 +8828 *8994 ° 
‘8497 *8664 +8830 -89y7 ° 


54 


“9000 
“9003 


TABLE XIX:—Ghatikas and Palas (Naligais and Vinadis) as Fractions of a day.—contd. 


N.B.—The same table will serve for minutes and seconds as fractions of an Hour or a Degree. 


Palas. 


OMQNAHG AWNRO 


Ghatikas, 


55 56 57 58 &§ 


9167 +9333 °9500 -9667 °98% 
‘9169 +9336 -9503 -9669 ‘98% 
‘9172 +9339 -9505 °9672 -985 
9175 -9342 -9508 -9675 °984 
9178 +9344 -9511 -9678 -984 


‘9180 .93847 -9514 -9680 -98: 
“9183 °9350 +9517 -9683 +985 
‘9186 -9353 -9519 -9686 -98¢ 
9189 -9355 -9522 -9689 -98E 
"9192 +9358 -9525 -9692 -985 


‘9361 +9528 -9694 °986 
9197 9364 *9530 9697 °98E 
‘9200 9367 +9533 9700 °98 

9203 *9369 +9536 -9703 *98E 
9205 9372 +9539 -9705 °987 


*9208 *9375 °9542 -9708 -987 
9211 -9378 +9544 -9711 -987 
°9214 °9380 +9547 -9714 -988 
-9217 °9383 +9550 -9717 °988 
9219 -9386 *9553 -9719 °988 


9389 +9555 9722 -988 
9225 *9392 *9558 -9725 -989 
9228 *9394 9561 -9728 -989 
9230 °9397 -9564 :9730 -989 
9233 *9400 -9567 °9733 *990 


"9236 -9403 -9569 °9736 ‘990 
9239 9405 -9572 -9739 -99 
"9242 -9408 +9575 -9742 990 
"9244 *9411 -9578 -9744 99 
‘9247 -9414 +9580 °9747 °99) 


‘9250 -9417 +9583 -9750 -991 
"9253 -9419 -9586 °9753 +99 
+9255 °9422 +9589 -9755 +992 
“9258 9425 -9592 +9758 +993 
“9261 -9428 +9594 “9761 -992 


"9194 


"9222 


9264 *$430 +9597 -9764 99% 
"9267 9438 +9600 -9767 “994 
"9269 9436 -9603 °9769 °99% 
"9272 +9439 -9605 -9772 °99% 
"9275 +9442 +9608 *9776 *994 


9278 °9444 9611 -9778 °99 
"9280 ‘9447 -9614 -9780 *994 
"9283 +9450 -9617 °9783 "998 
"9286 -9453 °9619 -9786 *99% 
9289 -9455 -9622 -9789 +99! 


"9292 +9458 +9625 +9792 “99% 
"9294 °9461 9628 *9794 °9 

"9297 “9464 +9630 -9797 “99E 
9300 *9467 -9633 -9800 “996 
9303 9469 +9636 9803 *99t 


9305 *9472 -9639 -9805 °99') 
*9308 °9475 +9642 -9808 99 
‘9311 +9478 *9644 ‘9811 *997 
‘9314 *9480 °9647 -9814 °99 
‘9317 *9483 °9650 °9817 °99 


9319 "9486 °9653 °9819 *99! 
9322 °9489 -9655 +9822 99 
9325 °9492 9658 °9825 “99 
“9328 *9494 *9661 -9828 °99) 
9330 °9497 *9664 °9830 * 


“ 


Hours. 


oO a 2 


... 70416666 °0833333 


3 
*1250000 


B oocout 0423611 °0840277 °1256944 
2 0013888 -0430555 0847222 1263888 
B 0020833 °0437500 0854166 *1270833 
4 0027777 °0444444 0861111 


5 0034722 -0451388 -086£055 


0041666 *0458333 °0875000 
0048611 °0165277 °03381944 


8 -0055555 
9 (0062500 


0 0069444 
4 0076388 
0083333. 
; 0090277 
“0097222 


5 ‘0104166 
g 0111111 
7 (0113055 
8 °0125000 
9 ‘0131944 


10 0138888 
4 0145833 
2 ‘0152777 
3 *V15YT22 
4 0166666 


15 0173611 
3 0180555 
‘0187500 
0194444 
+0201388 


*0208333 
0215277 
0222222 
0229166 
0236111 


*0243055 
U250000 
7 ‘0256944 

“U263888 


*U291 666 
0299611 
*V805555 


*0312500 
*OB19444 
0326355 
0345533 
U40277 
0347222 
U564 166 


USO1I11 
US68U05 


O981944 


3 °06875U0 


2 ‘0101388 


"OST5000 “0791666 


*OsBShE A USUSOD5 


0472222 -0888388 
0479166 0895833 


‘0486111 *0902777 
“0493055 *0909722 
“0500000 -0916666 
0506944 0943611 
0513888 ‘0930555 


‘0937500 
"0944444 
0951388 
*09538333 
0965277 


0520833 
0527777 
0584722 
0541666 
0548611 


0972222 
0979166 
0936111 
0993055 
*LUUUU0U 


"1006944 
"1013558 
1020533 
1027777 
1034722 


(0555555 
‘0562500 
0569444 
-0576388 
(05 83333 


0590277 
U59T222 
06U4.166 
“O611111 
‘0618055 


‘0625000 
"0631944 
0638888 
06453358 
06527 77 


0659722 *1076388 
‘0666666 °1083333 
0673611 ‘1090277 
"680555 * 1097222 
"1104166 


‘L111111 
"1110055 
"1125000 
"1131944 
"1138888 


"1041666 
“1048611 
*1006555 
*1062500 
"1069444 


"0694444 


‘UTUS338 
0718277 
O722224 


*1145833 
"1162777 
*L159722 
1166066 
"1178611 


“0729166 
‘U7 46111 
‘O7 43055 
“UTHU0UU 
0756944 


‘1180555 
*L187000 
‘1194444 
"12014858 
*1208383 


1215277 
"4422225 


‘0763888 
07708338 
OTTTTTT 
U784724 


OT98611 


0895843 ‘0512500 *) 229166 
WhUZTTT “0510444 “1256111 
O4097 22 “V826586 “1248055 


1277777 


*1284722 
1291666 
"1298611 
*13055 55 
*1312500 


"1319444 
1326388 
1333333 
1340277 
1347222 


"1354166 
1361111 
*1368055 
1375090 
"1331944 


"1388888 
1395833 
1402777 
"1409722 
1416666 


1423611 
"1480550 
"1437500 
"1444444 
“1451388 


1458333 
1465277 
1472222 
1479166 
"4486111 


"1493055 
‘1500000 
"1506944 
"16138388 
"1520833 


1527777 
1544722 
"1541666 
1548611 
*1055555 


1562500 
"1509444 
"15676388 
"15853533 
"1590277 


"1597222 
“1604166 
‘JG1lL 111 
"1618055 
*162500U 


*1631944 
*{G6.58888 
"164.5854 
4652777 
"165¥722 


Minutes. 


4 


O ‘1666666 
14 ‘1673611 
2, 1680555 
3 ‘1687500 
4 1694444 


5 ‘1701388 
6 °17038333 
m7 1715277 
g 1722222 
g 1729166 


1736111 
rt 1743055 
42 ‘1780000 
13 ‘1756944 
14 ‘1763888 


‘1770333 
48 -1777777 
47 ‘1784722 
41g ‘1791666 
19 °1798611 


*1805555 
og ‘1812500 
ag (1819444 
93 °1826388 
24 1833333 


25 1840277 
26 1847222 
97 ‘1304166 
2g ‘1861111 
29 °1868005 


‘187000 
“1581944 
"18888388 
*1895833 
"1902777 


‘19097 22 
1916666 
1923611 
1930555 
"1937500 


"1944444 
‘1l¥yd1388 
1958333 
*1963277 
"1972222 


“1979166 
1936111 
“1L993U505 
“2000000 
‘2006044 


‘2013888 
‘202083 3 
“20277 77 
2034722 
*204.1666 


2048611 
VObbDDS 
"2062500 
‘200d 44 
‘2076868 


Hours. 


5 


‘2083333 
‘2090277 
2097222 
2104166 
‘2111111 


‘2118055 
*2125000 
*2131944 
°2138888 
2145833 


2152777 
*2159722 
‘2166666 
2173611 
*2180555 


‘2187500 
"2194444 
*2201 388 
*2208333 
°2215277 


2222222 
*2229166 
*2236111 
"2248050 
*2200000 


2256944 
*2263888 
*2270833 
‘2277777 


‘2284722 


‘2291666 
"2295611 
"2305000 
*2312500 
*2319444 


‘2326388 
"2333533 
*2340277 
‘2347222 
‘2354166 


‘2361111 
"2368000 
2375000 
“2381944 
"YS88888 


*2395833 
"2402777 
‘2409722 
2416666 
2423611 


"2430555 
24387500 
2444444 
9451388 
"9458533 


‘2465277 
2472222 
2479166 
‘2486111 
"2495000 


2500000 
2506944 
*2513888 
2520833 
*2527777 


*2534722 
*2541666 
“2548611 
"2595555 
*2562000 


2669444 


*25 76388: 


"2583333 
2590277 
2597222 


‘2604166 
*2611111 
°2618055 
2625000 
*2631944 


*2638888 
*2645833 
"2652777 
"2659722 
‘2666666 


‘2673611 
*2680555 
*26387500 
"2694444 
"2701388 


‘2708333 
‘2715277 
‘2792222 
‘2729166 
‘2786111 


2743055 
‘2730000 
"2756944 
‘2763885 
‘2770833 


‘QU77777 
"2784722 
‘2791666 
“2798611 


"2800005 


*2812500 
2819444 
"2826388 
*28333 33 
‘23840277 


‘2847222 
"2854166 
‘2861111 
"2868055 
‘2870000 


‘2881044 
‘ZB55 835 
“2805803 
‘2902777 
‘2900722 


7 


‘2916666 
*2923611 
2930555 
*2937500 
"2944444 


"2951388 
2958333 
"2965277 
2972222 
‘2979166 


*2986111 
2993055 
*3000006 
*3006944 
*30133888 


*3020833 
3027777 
38034722 
*3041666 
*3048611 


8055555 
3062500 
*3069444 
*3076388 
*3083333 


3090277 
*309 7222 
3104166 
8111111 
*3118055 


‘3125060 
*3131944 
"3138888 
3145833 
3152777 


‘31697 22 
3166666 
3173611 
*3180505 
‘3187500 


3194444 
‘3201388 
‘3208333 
‘8215277 
‘Bu22222 


*3229166 
*BY36111 
"3243059 
*3250000 
*3256944 


*3263888 
*B270833 
‘3277777 
‘9284722 
*3991666 


‘3298611 
“8805555 
*3312500 
‘B31lvidd 
*BSLZGH555 


Minutes. 


pa 
ene 


Xe) 
rae 


WCWW NNNNNH NHNNNN FRR BRR PR 
So SEs2s Se nao oEet SS aa 0 ROMEO OMONAHGH RBRWNKO OCHAOM PWONRKO OGHNAQM RMWHWRKO 


57 


oo 
oe) 


*3433333 
3340277 
*3347222 
3354166 
‘3361111 


*3368055 
‘3375000 
*3381944 
‘33838888 
3395833 


*3402777 
3409722 
3416606 
*3423611 
*3430555 


384375090 
3444444 
3451388 
*3458333 
3465277 


3472222 
3479166 
3486111 
*3493055 
*3500000 


3506944 
3513888 
*3520833 
‘B52777T7 
3534722 


*3541666 
*3548611 
*3555555 
*3562500 
"3569444 


‘3576386 
3583333 
3590277 
‘8697222 
‘3604166 


“BS611111 
*3618055 
‘3625000 
3631944 
‘3638888 


3645833 
36527 77 
*B659T22 


‘ee prta“a 


*3666666 
‘3673611 


3680555 


"3687500 
‘3604444 
‘3701388 
3708333 


‘3715277 
57 22299 
‘3729166 
‘BTS6111 
‘3743085 


*3965277 


*4083333 
"4090277 
"4097222 


“4194166 
“4111111 


TABLE XX:—Hours and Minutes as Fractions of a Day. 


Hours. 


*3750000 
B7CE044 
‘3763858 
*3770832 


STTTTTT ° 


*3784722 
3791666 
3798611 
*3806555 
*3812500 


*3819444 
*3826388 
3833333 
*3840277 
3847222 


*3854.166 
*3861111 
3868055 
*3875000 
3881944 


*3888888 
*3895833 
*3902777 
*39097 22 
3916666 


“3923611 
*3930555 
*393T500 
3944444 
3951388 


3958333 


‘3972222 
3979166 
‘3986111 


*3993055 
“4000000 
4006944 
‘4013888 * 
4020833 


“A027777 
‘4034722 
"4041666 
“4048611 
"4055555 


*4062500 
4060444 
‘4076358 


"4118055 
*4 125000 


“4131944 
‘4138888 
‘4145833 ° 
"4152777 
"4159722 * 


10 


“4166666 
“4173611 
"4180555 
"4187500 
194444 


4201388 
"4208333 
4.215277 
"4222222 
4229166 


“4236111 
"4243055 


4250000 


"4206944 
4263888 


"4270833 
A27 T7717 
"4284722 
*4291666 
"42938611 


*4305555 
*4312500 
4319444 
‘4326388 
4333333 


4340277 
4347222 
4354166 
"A361 111 
4368055 


4375000 
"4381944 
“4388888 
4395833 
4402777 


"4409722 
4416666 
“4425611 


4430555 


“4437500 


"4444444 
"4451388 
"4458333 
"4465277 
“4472222 


4479166 
"4486111 
"4498055 
*4500000 
"4506944 


"4513888 
"4520833 
‘4527777 
4534722 
4541666 


“4548611 


"455555 


456251 nm) 


"4500444 


4576888 


11 


4583333 
4590277 
4597222 
4604166 
‘4611111 


*4618055 
“4625000 
4631944 
"4638888 
4645833 


‘4652777 
4659722 
"46666" 5 
"4673611 


"4680555 


4687500 
"4694444 
‘4701388 
4708333 
4715277 


4.722222 
4729166 
*4736111 
"4743055 
“4750060 


"4756944 
47638838 
“47703833 
“ATTT777 
"4784722 


“4791666 
“4798614 
"4805555 
"4812500 
"4819444 


"4826388 
4833333 
4840277 
4847222 
“4854166 


‘4861111 
"4868055 
"4875000 
°488 1944 
‘4888888 


"4895833 
“4902777 
"4909722 
*4916666 
"4923611 


"4930555 
‘4937500 
"4944444 
‘4951388 
"4958333 


4965277 
*AQT3929 


1979166 


“1986111 


4993055 


Minutes. 


Dua 

1 00001 
2 °00002 
3 *00003 
4 -00005 


5 *00006 
6 -00007 
7 00008 
8 -00009 
9 “00010 


19 90912 
% = Ww 113 
& Ss : G14 
13 00015 
14 -00016 


15 -00017 
16 -00018 
17 00020 
18 -00021 
19 °00022 


20 -00023 
21 “00024 
22 -00025 
23 *00027 
24 ‘00028 


25 *00029 
26 °00030 
27 °00031 
28 ‘00032 
29 -00034 


30 *00035 
3< -00036 
32 -000°7 
33 °00038 
34 °00039 


35 °00040 
36 ‘00042 
37 ‘00043 
38 °00044 
39 -00045 


40 °(0046 
41 00047 
42 00049 
43 “00050 
44 -00051 


45 *00052 
46 °00053 
47 °00054 
48 °00055 
49 ‘00057 


50 ‘00058 
51 00059 
52 ‘00060 
53 ‘00061 
54 -00062 


55 ‘00064 
56 °00065 
57 °00066 
58 ‘00067 
59 ‘00068 


Minutes. 


CONOH MWNRKOS 


12 


“5000000 
5006944 
“6012388 
*5020833 
5027777 


5034722 
*5041666 
*D0L8611 
5055555 
"5062500 


5069444 
56076388 
5083333 
*5090277 
5097222 


*5104166 
*BLLLLLL 
*B 118055 
*6125000 
*D131944 


5138888 
5145833 
*B152777 
5159722 
5166666 


*D173611 
*5 180555 
*d187500 
"D194 544 
5201388 


*5208333 
6215277 
*B222292 
*6229166 
6236111 


"5243055 
5250000 
"5256944 
5263588 
*5270833 


‘OZ7T7777 
*5284722 
*b291666 
‘b2Z986L1 
*6305555 


*53 12500 
*B3 19444 
'5326388 
°5333333 
5340277 


"5347222 
6354166 
6361111 
"5368055 
*5375000 


"5381944 
‘5388888 
*5395833 
6402777 
"6409722 


TABLE XX:— Hours ahd Minutes as Fractions of a Day—conid. 


Hours. 


13 14 


5416666 5833333 
5423611 °5840277 
5430555 °5847222 
5437500 °5854166 
5444444 5861111 


*5451388 -5868055 
5458333 °5875000 
*b465277 -5881944 
*5472222 5888888 
5479166 °5895833 


*5902777 
5909722 
5916666 
5923611 
*5930555 


‘5486111 
"5493055 
*5500000 
"5506944 
‘6513888 


5520833 
*5527777 
*5d34722 
*55 41666 
*HB486L1 


*6937500 
“5944444 
5951388 
5958333 
5965277 
*5562500 
*b569444 
*55 76388 
5583333 


5972222 
5979166 
*b9S61L11 
5993055 
*6000000 


6006944 
-6013888 
“6020833 
6027777 
6034722 


5590277 
5597222 
5604166 
*DOLLLLL 
*5618055 


*6041666 
“6048611 
6055555 
*6062500 
"6069444 


*5625000 
"563 1944 
"5638838 
"5645833 
5652777 


*5659722 °6076388 
"5666666 *6083333 
56673611 °6090277 
56680555 *6097222 
°5687500 -6104166 


5694444 
*5701388 
°5 708333 
*b715277 
*6722222 


“6111111 
*6118055 
*6125000 
"6151944 


*5729166 
*H736111 
*5743055 
*b750000 
*D756944 


"6145833 
°6152777 
*6159722 
"6166666 
‘6173611 


°5 763888 
*b770833 
*BITT777 
*B784722 
‘5791666 


°6180555 
°6187500 
“6194444 
°6201388 
6208333 


‘6798611 -6215277 
5805555 6222222 
*5 812500 -6229166 
5819444 -6236111 
6826388 +6243055 


*6138888 


Minutes. 


15 


*6250000 
"6256944 
*6263888 
*6270833 
6277777 


*6284722 
*6291666 
"6298611 
°6305555 
*6312500 


COXNOAG RMWNRO 


6319444 10 
*6326388 11 
*6333333 12 
°6340277 13 
°6347222 14 


°6354166 15 
‘6361111 16 
*6368055 17 
°6375000 18 
"6381944 19 


"6388888 20 
°6395833 21 
*6402777 22 
*6409722 23 
6416666 24 


6423611 25 
6430555 26 
6437500 27 
"6444444 28 
*6451388 29 


*6458333 30 
*6465277 31 
°6472222 32 
-6479166 33 
6486111 34 


°6493055 35 
°6500000 36 
6506944 37 
°6513888 38 
‘6520833 39 


°6527777 40 
°6534722 41 
6541666 42 
6548611 43 


*6562500 45 
"6569444 46 
°6576388 47 
6583333 48 
‘6590277 49 


°6597222 50 
6604166 54 
‘6611111 52 
°66180565 53 
°6625000 54 


6631944 55 
‘6638888 56 
‘6645833 57 
‘6652777 58 


16 


6666666 
6673611 
"6680555 
*6687500 
"6694444 


*6701388 
°6 708333 
*6715277 
*6722222 
6729166 


“6736111 
*6 743055 
*6 750000 
"6756944 
*6763888 


*6770833 
“6777777 
*6784722 
°6791666 
*6798611 


*6805555 
*6812500 
"6819444 
*6826388 
*6833333 


*6840277 
*6847222 
*6854166 
“6361111 
*6863055 


*6875000 
"68381944 
“68888388 
"68953833 
°6902777 


*6909722 
"6916666 
"6923611 
°6930555 
*6937500 


“6044444 
°6951388 
"6958333 


yr 


°6965277 
°6972222 


°6979166 
“6986111 
°6993055 
*7000000 
"7006944 


*7013888 
*7020833 
*7027777 
*7034722 
*7041666 


‘7048611 
‘7056555 
*7062500 
*7069444 


‘6669722 59 ‘7076388 


Hours. 


17 


7083333 
*7090277 
*7097222 
*7104166 
‘TLL 


*7118055 
*7125000 
‘7131944 
*7138888 
*7145833 


"7152777 
*7159722 
*7166666 
“7173611 
*7180555 


*7187500 
"7194444 
*7201388 
*7208333 
*7215277 


*7222222 
*7229166 
‘7236111 
*7 243055 
*7250000 


‘7256944 
*7263388 
*7270833 
*T277777 
"7284722 


.729 1666 
‘7298611 
*7305555 
*7312500 
“T3194 


*7326388 
*7333333 
*7340277 
*7347222 
*7354166 


*7361111 
*7368055 
*7375000 
‘7381944 
"7358888 


*7395833 
*7402777 
*7409722 
‘7416666 
*7423611 


*7430555 
*7437500 
"7444444 
*7451388 
‘7458333 


*7465277 
*7472222 
‘7479166 
*7486111 
*7493055 


18 


7500000 
7506944 
*7513888 
*7520833 
°7527777 


7534722 
*7541666 
“7548611 
*7555555 
*7562500 


"7569444 
*7576388 
* 7583333 
7590277 
*759 7222 


*7604166 
“7611111 
*7618055 
*7625000 
*7631944 


"7638888 
*7645833 
‘7652777 
*7659722 
‘7666666 


‘7673611 
*7680555 
“7687500 
“7694444 
*7701388 


*7708338 
‘7715277 
7722222 
*7729166 
‘7736111 


*7743055 
*7750000 
-T756945 
“7763888 
*7770833 


TTT7T774 
.7784722 
‘7791666 
‘7798611 
*7805555 


*7812500 
‘7819444 
*7826388 
*7833333 
*7840277 


*7847222 
*785 4166 
‘7861111 
-7868055 
*7875000 


*7881944 
“7888888 
*7895833 
*7902777 
*7909722 


*7916666 
*7923611 
*7930555 
*793 7500 
"7944444 


‘7951388 
7958333 
*7965277 
‘TY72222 
‘7979166 


Minutes. 


19 


OONAHG RBWNHRKO 


7986111 10 
*7993055 11 
8000000 12 
*8006944 13 
"8013888 14 


*8020833 15 
*8027777 16 
*8034722 17 
*8041666 18 
°8048611 19 


*8055555 20 
*8062500 21 
“8069444 22 
8076388 23 
8083333 24 


‘8090277 25 
*8097222 26 
‘3104166 27 
‘8111111 28 
*8118055 29 


*8125000 30 
"6131944 31 
*8138885 32 
°8145833 33 
*8152777 34 


*8159722 35 
‘8166666 36 
°8173611 37 
°8180555 38 
*8187500 39 


‘8194444 40 
“8201388 414 
:$208333 42 
‘8215277 43 
-8222222 4q 


*8229166 45 
*$236111 46 
°8243055 47 
*$250000 48 
*8256944 429 


‘8263888 50 
-8270833 54 
‘8277777 52 
-8284722 53 
‘8291666 54 


‘8298611 55 
‘8305555 56 
“8312500 57 


8319444 5B 


-8326388 59 


20 


*8333333 
*8340277 
*8347222 
*8354166 
*8361111 


*8368055 
*8375000 
"8381944 
*8388888 
*8395833 


*8402777 
*8409722 
*8416666 
“84245611 
*8430555 


*8437500 
“8444444 
*8451388 
*8458333 
*8465277 


*8472222 
*8479166 
*S456111 
*8493055 
*8500000 


"8506944 
*8513888 
*8520833 
*8527777 
*8534722 


*8541666 
-8548611 
+8555555 
-8562500 
8569444 


*85 76388 
8583333 
*8590277 
*8597222 
*8604166 


‘S611111 
*8618055 
*8625000 
"8631944 
*8638888 


*8645833 
*8652777 
*8659722 
"8666666 
"8673611 


*8680555 
*8687500 
*8694444 
8701388 
*8708333 


*8716277 
*8722222 
*3729166 
8736111 
*8743055 


*8784722 
*8791666 
"8798611 
*8805556 
-8812500 


*8819444 
*8826388 -9243055 
*8833333 
*8840277 -9256944 
*8847222 -9263888 


“8854166 
"8861111 -9277777 
"8868055 
*8875000 -9291666 - 
“8881944 -929S61L1L 


-8923611 
*8930555 
*8937500 -9354166 
“8944444 
"8951388 -9368055 


“8993055 
“9000000 -9416666 
‘9006944 -9423611 
“9013888 9430555 
-9020833 -9437500 


Hours, 


21 22 


8750000 -9166666 
‘8756944 -9173611 
‘8763888. 9180555 
‘8770833 -9187500 
‘8777777 


"9194444 
*9201388 
9208333 
*9215277 
*9222222 
*9229166 
*9236111 


*9250000 


*9270833 
"9284722 


"8888888 -9305555 
“8895833 
*8902777 
*8909722 
3916666 -9333333 


*9312500 
"9319444 
“9326388 


*9340277 
*9347222 


“9361111 


8958333 -9375000 
8965277 -9381944 
"8972222 -9385888 
8979166 -9395833 
‘8986111 


*9402777 
9409722 


°9027777 -9444444 
*9034722 -9451388 
"9041666 -9458333 
‘9048611 -9465277 
*9055555 -9472222 


-9062500 -9479166 
-9069444 -9486111 
‘9076388 -9493055 
-9083333 +9500000 
“9090277 «9506944 


*9097222 -9513888 
*9104166 -9520833 
*9LLILI1 -9527777 
*9118055 -9534722 
‘9125000 -9541666 


9181944 -9548611 
*9138888 -9555555 
-9145833 -9562500 
9152777 -9569444 
9159722 -9576388 


9583333 
*9590277 
*9597222 
-9604166 
*9611111 


*9618055 
*9625000 
*9631944 
"9638888 
*9645833 


*9652777 
*9659 722 
*9666666 
*9673611 
*9680555 


*9687500 
“9694444 
-9701388 
9708333 
*9715277 


*9722222 
*9729166 
‘9736111 
‘9743055 
-9750000 


‘9756944 
*9763888 
*9770833 
‘9777777 
"9784722 


*9791666 
‘9798611 
*93805555 
*9812500 
“9819444 


*9826388 
*983333° 

*9840277 
“9847222 
*9854166 


‘9861111 

9868055 
*9875000 
“9881944 
‘9888888 


9895833 
‘9902777 
‘9909722 
9916666 
-9923611 


-9930555 
-9937500 
9944444 
-9951388 
9958333 


*9965277 
9972222 
-9979166 
“9986111 
*9993055 


COAG MBWNHRKO 


TABLE XXI.—Navamsas. 


Nay. Lon Nav. aw Nay. Nav. Nav. Nay Nav. 
& Sign. Long. 4g; gn, Nav. Long. Sign. Nav. Long. gy en, Nav. Long Sign, Nav. Long Rien. 
1 38 I 1 633 °&«VIZI 1 193-3 I 1 183 

3 Vr 1 2433 I 1 3033 VII 
: 66 II 2 666 VIII 2 1266 II 2 1866 VIII 2 2466 II 2 3066 VIII 
“ be Ill 3 70-0 IX 3 =. 1800 Ill 3 1900 IX 3 250-0 III 3 3100 IX 
‘3 IV 4 33 x 4 1333 IV 4 193-3 x 4 253°3 IV 4 3133 ».4 
66 Vv 5 66 XI 5 136-6 Vv 5 196°6 XI 5 2566 Vv 5 3166 XI 

6 200 VI 6 800 XII 6 140-0 VI 6 2000 XII 6 260°0 
( . VI 6 3200 XII 
23-3 VII 7 a3 I 7 1433. Ss VII 7 203°3 I 7 233 # VII 7 323-3 I 
: 266 VII 8 866 II 8 1466 VIII 8 206°6 Ii 8 2666 VIII 8 3266 ll 
20°0 IX 9 900 IIT 9 1500 IX 9 210-0 Ill 9 2700 1X 9 330-0 ll 
1 333 xX 1 93:3 IV 1 153°3 x 1 2133 IV 1 2733 * 1 383-3 IV 
- 36°6 XI 2 966 V 2 1566 XI 2 2166 Vv 2 276°6 XI 2 336°6 V 
40-0 §=©XII 8 1000 VI 3 1600 XII 3 220-0 VI 3 2800 XII 3 340-0 V1 
4 433 I 4 1033 #£4VII 4 163°3 I 4 2233 VII 4 2833 I 4 3433 VII 
5 466 Il 5 1066 VIII 5 1666 II 5 2266 VIII 5 286°6 ll 5 3466 VIL 
6 50-0 Ul 6 110-0 IX 6 1700 III 6 280-0 IX 6 290-0 III 6 3500 IX 
7 65633 IV 7 113-3 x 7: 3953 IV 7 233-3 4 7 2933 IV 7 353°3 x 
8 566 Vv 8 1166 XI 8 1766 Vv 8 2366 XI 8 2966 Vv 8 356-6 XI 
9 600 VI 9 1200 XII 9 180-0 VI 9 2400 XII 9 300-0 VI 9 3600 XII 

TABLE XXII.—Ahargana. 
CENTURIES. 

A.D. K.Y. Days. AD. K.Y. Days. A.D. KY. Days. A.D. K.Y. Days. A.D. K.Y. Days. 


101B.C. 3001 1096141:28 400 3501 1278770-66 900 4001 146140003 1400 4501 164402941 1900 5001 182665879 

1B.C. 3101 113266715 500 3601 131529653 1000 4101 149799591 1500 4601 1680555:29 2000 5101 186318467 
100A.D. 3201 1169193-03 600 3701 1351822'41 1100 4201 1534451°78 1600 4701 171708116 3000 5201 222844342 
200 3301 1205718-90 '700 3801 138834828 1200 4301 1570977°66 1700 4801 1753607:04 4000 5301. 259370218 
300 3401 1242944-78 800 3901 1424874:16 1300 4401 1607503°54 1800 4901 1790132;91 5000 5401 2958960-94 


- 


Days. 

We have B.C. 1 Ahargana ... née ee «=: 1132667°15 

Deduct for 1000 years Do. se im we. —365258°76 

767408°39 

Add for 39 years Do. van ms oo «= + 14245-09 

Do. 33 days Do. ive “fy sae 433-00 

B.C, 962, 33rd day of Solar Year, 78168648 Ahargana required. 
ODD YEARS. 
Yrs. Days. Yrs. Days. Yrs. Days. Yrs. Days. Yrs. Days. Yrs. Days. 

1 365°26 21 7670-43 41 14975°61 61 22281-°78 81 2958595 200 73051°75 
2 730-52 22 8035°69 42 15340°87 62 22646°04 82 2995 1°22 300 109577-63 
3 1095-78 23 8400-95 43 1570613 63 23011-30 83 30316°48 400 146103-50 
4 1461°03 24 8766°21 aq 16071°38 64 2337656 84 30681-73 500 182629°38 
5 1826-29 25 9131°47 45 16436°64 65 23741°82 85 31046°99 600 219155°25 
6 2191°55 26 9496-73 46 16801-90 66 24107°08 86 31412°25 700 255681°13 
7 2556°81 27 9861-99 47 17167°16 67 24472°34 87 3177751 800 292207-00 
8 2922°07 28 1022724 48 17532°42 68 24837°59 88 82142°77 900 328732'88 
9 3287°33 29 10592°50 49 17897-°68 69 25202°85 89 32508-03 1000 365258°76 
10 3652-59 30 1095776 50 18262-94 70 255 68°11 90 32°73°29 2000 730517°51 
11 401785 31 11823-02 51 18628-20 71 25933°37 91 33233°55 3000 10957 76°27 
12 4383-10 32 11688°28 52 18993°45 72 26298-63 92 33603°80 4000 1461035°03 
13 474836 33 12053°54 53 19358°71 73 26663°89 93 33969°06 5000 182629378 

14 5113462 34 1241880 54 19723°97 74 27029°15 94 34334°32 

15 6547888 35 1278406 55 20089°23 75 27394°41 95 3469958 

16 6R44-14 36 1314941 56 20454°49 76 27759°66 96 85064°84 

17 620940 37 13514°57 57 281975 717 + 28124°92 97 25430710 

18 6574-66 38 1387983 68 =. 21145 01 78 28490°18 98 35795°36 

19 6949-92 39 1424609 569 2155027 79  28855-44 99 3616062 

790617 40 14610°35 60 2191552 80 29220°70 100 36525°88 


\ - 


232 tee ey 
* Models for Compendious Working of Tithis, Nakshatras and Yogas. 


These models are chiefly intended to illustrate the use of the Eye-Table, which is a companion to Tables VIII, + 
IX, X, XI, XII and XVII for finding longitudes, rasis, solar dates and, lastly and chiefly, the ending moments of any 


Tithi, Nakshatra, or Yoga. 
Table XII and Eye-Table.—Lunar Tithis (A.D. 18420 —A.D. 1920). 


Required the ending moment of (Lunar) Ashada Sukla Ashtami, Saka 1832, Vik, 1967. 


Mean ending moment of @’s Anom, C’s Anom. 

Ashadha New Moon Saka 1832. d.. gi. By d. gh. d. gh. 

(Table XIT) A.D. 1910. HY PO i ee gh. 84 58 4 29 

Collective duration of 8 tithis (Eye-Table) 7 tt.) ee a ) —2 7 652 7 ba 

—_— ye-'Tab. _——- 

Ending moment of mean Tithi 0 Ole ae 8 26 | (’s Eq. —9| 92 50 3 Gh 
Sum ef ©’s and (’s Equations nee —-]1 (Eye-Tab.) —2 (©’s eqn.) 

Jl. 14 52 : —ll ' 13. - 19 


The ending moment of the tithi (Lanka time) was, therefore, 52 ghatikas after Lanka sunrise on 14 July 1910, 
If we want local time, we should use Table XIII. 


Tables XII, KI and IX-/:—Nakshatras and Yogas (A.D. 1840—A.D. 1920). Eye-Table not used. 
Required the ending moment of Krittika Nakshatra for the month of July 1910. 


Since Ashadha New Moon fell on 7 July 1910 and Krittika Nakshatra in Ashadha ends about 25 days fram 


New moon (lable XJ) which would take us into August, we take the previous New moon. (’s Anom. 
ad. gh. p. a/vgeh. -p. rs ae ae 
(Tab. XIT) Jyeshtha New Moon ... A, D. 1910. oe, 7. 38.<7 2 30 40 
(Tab. XI-A) Longest interval from 
Jyesh. New Moon to Krit. (No. 3) Nak. .. 28. 18 38 
(Tab, X1-A) Deduct for Nak. in S.Y.A.D.1910... 1 56 18 26 22 21 96 22 #1 
26 22 21 Je. 34 1 28 28 &. A 
(Tab. IX-1) (’s Nak. Eqn. for An. of 1d.19 gh. 44 p. —6 20 297 33 17 Anom. month 
$3 Je.ic,J1.3, 55 8 1 19 44 


The ending moment of Krittika Nakshatra in July 1910, was 55 ghatikas after Lanka sunrise on 3 July 1910. 
If we want local time, we should use ‘lable XIII. ' 
For Yogas proceed similarly, but add together ©’s and @ 's Yoga Eqns. by Tab. IX-i. 
Table X and Fye-Table.—Lunar Tithis (ANY YEAR IN TAB, X.) 
‘his method will be of immense service to Epigraphists who will require the English equivalents of thousands of 


tithis ranging from 1 B.C. to modern times. With Table X and the Eye-'Table the operation can be performed in less than 
a minute. Thus, Required the ending moment of Ashada Swkla 12, AD. 484, K.Y. 3585. 


©’s Anom. (’s Anom. 


Mean ending moment E Week- Month Fraction 24°39 4°49 
of Ashada New moon Tithi. day. andday. of day. ©’s Ean. —-04. 59°06 3°95 
A.D, 484 (Table X). 7 Je. 9 67 (Eye-Tab.) ; 
. 83-45, B44 
Collective duration of 12 tithis(Eye-Tab.)11 11 81 (’s Eqn. +:41 
41% (Eye-Tab.) 1181 1181 
, 19 21 *48 4°37 95°26 20°25 
Sum of ©’s and (’s Equations =n ia 4°37 —'04 (©’s Eqn.) 
(19-14)= 5 21 «85 20°21 


ANSWER,— Thursday, 21 June A.D. 484, at 85 (its, by Hye-Table, 51 ghatikas pr 20} hours) after sunrise (Lanka time). 
The absolutely correct time differs from the above by only 11 palas, as we may see at p. 91, Sec, 259 of the text. 

* When the sum of the several fractions of a day in the column headed fraction of day e i should 
add 1 to.the “ Week-day ” column. , 1 ee 
TABLES XYII, XI, X, VIII, VY, Ill, AND EYE-TABLE.—NAKSHATRAS AND YOGAS 
THREE ALTERNATIVE METHODS TO CHOOSE FROM. (ANY YEAR IN TAB. X). Table IX not used. 

Required the Nakshatra current at the ending moment of above Titht. 

By Table VIII (last col.) the sun’s long. for Nak. 
corresponding to 95 days of the solar year is, 7°5051 

By Table V (last col.) ©’s long-for *26dayis ...  -02 


THIRD METHOD BY TABLE XI, FoR ENDING MOMENT OF 
NAKSHATRA. 


Annual correction for i 
©’s long. corresponding to 95°26 days ace Tee for 24°39, ¢.e., 1194 ORE Cio ead 2 ~~ 
Add Tithi equivalent in days ... ve vow ROSS The ending moment of No. 18 Nak. in Lunar Ashada was 
——- 13°95 — 1-82— 12-13 days from the new moon, i.., °32 of 
19°34 aday after the mean tithi, whose ending moment is 

11°81 days from New moon. 

2 he € ’s anom. then was ‘32 more than that of the tithi, 
i.0., 20°57, for which the Nak, eqn. is+°38 (Eye-Tab.). 
The ending moment of the Nak. No. 18, i.¢., Jyeshtha, was, 


By Table III, at 1934 days of lunation space, the 

Nakshatra current is the 18th, i.7., Jyeshtha, 

This, then, was the Nakshatra current at the ending 
moment of Ash. Suk. 12, A.D. 484. 


We may calculate directly from Tab. XVIJ-a and © sunrise on the next day after the 21st June. 
(pp. 207, 209), ©’s long. for 95:26 days of Solar year, 4... " Yoga current at ending moment of above tithi. 
91:49°-54° + *269—91-21°, Add € ’s-©’s long. i.c., No. of “ x ©) $ Longitude asin Ist column = 182°42, 
tithi x 12°—12 x 12°—144° Add, (’s-©’s long.=No, of Tithix 12°= 144° 
! Total .. 236-21° Total ... 326-42° 
This, by Eye-‘Tab. is the long. of Nakshatra Jyeshtha. This, by Eye-Tab., is the long. of Yoga Brahman. __ 


if 


e 


ee el 
_ 


[¥ 7 B .—Readers Ww 
mounted on cloth or to 233 


SANKRAITHS (Surya Siddhanta), (3) Longitudes of Rasis. 


Order of Signs of Zod 9 10 
Bengal Solar months jira Pausha 


Malayalam Solar mo 
: am 


14 i2 
Magha Phalguna Chaitra 


Dhanus Makaram Kumbham Minam 
Degree of Longitude a 240° 270° 300° 330° 


Margali Tai Masi Panguni 
Moment of Sankranti in |gg 2463192 


Tamii Solar months 4; 


275°6369 305°0850 3349053  365°2588 


Do. 4 246,19,9  275,38,13  305,5,6, 334,54,19 365, 15, 32 


English date correspondi Dec. 15 Son 14 Feb. 12 Mar. 13 


Lunar Month: each monting (9) Pausha (10) Magha (11) Phaiguna (12) Chaitra (18) Chastra 


(Increase of Anomaly), 
26 27 28 29 30 28 29 30 


Tithis 24 25 
23°62 24°61 25°59 26°68 27-56 28°55 29°53 = “01 1:00 1°98 


Tithi equivalent in 


Do 12 13 14 15 30 tithis 1 Anom. mo. 
} 8, 44 12, 47, 48 13, 46, 51 14, 45, 55 =29, 31, 50, ~—-27, 18, 17, 


(increase of anomaly) 


ne 28 29 30 28 29 30 
. P 39 27, 33, 43 28, 32, 46 29, 31, 50. 0, 0, 26 0,59, 29 1,58, 33 


Nakshatras ‘tha Pur. Phalguni Utt.Phalguni. Hasta Chitra 
ee Vriddhi Dhruva Vyaghata Harshana 
: 11 12 13 14 
Longitude at Planet, o, wana K- : 
also longitude, at cor ° 133° 20’ 146° 40! 160° O' 1732 20! 


a a  Satabhishaj Pur.Bhadr. Utt.Bhadr. _Revati 
ae — Brahman Indra Vaidhriti 
Longitude at Plane 306° 40° as re gies a 


also longitude, at con 


ied to the equation in heavy type and not to the anomaly.) 
‘30 ‘31 ‘32 ‘33 ‘34 ‘35 ‘36 ‘37 ‘38 39 40 ‘41 
Seo 401 4:19 437 4°56 4°76 4:98 521 548 578 G14 6°70 
0°53 10°38 10°23 10°07 9:90 971 951° 930 906 8°78 843 7:90 
7-03 17°17 17:33 17-49 17-66 17°84 18°03 18°25 18°49 18°77 19°12 19°65 
3°70 23°54 23°36 23°18 22°99 22-79 22°58 2234 22°08 21°73 21-41 20:86 
28 29 #30 30 ‘BL ‘32. 33 ‘84 °35 “36 ‘BT :38 
6° ai am ml OC OSS 
ry type and the equations, with appropriate signs, in heavy type.) 
--10 --41 --12 --13 -"14 --15 --16 -'17 -"175 --18 
1145 119 123 128 132 138 145 154 160 168 
29 226 221 216 211 206 199 8 190 183 §=176 


00 ‘O01 -02 
Pas “00 "1d -23 
*— 13:78 13°68 13°59 
*4+ 13°78 13°67 13°97 
*4 2155 27-44 27°32 
Equation for Naks 


Equation for Yoga 
(Surya 
4:18 4175 +°17 
358 0 7 1 
354 3430 334 


and + are to be applied to the equation and not to the anomaly.) 

17 18 19 20 21 22 23 24 25 
3,36 3,61 4 8 4,26 4,46 6, 8 5, 84 6 8 7, 18 
10, 46 10, 32 10,17 10, 1 9,43 9 22 8, 59 8B, 26 «67, 20 


Ghatikas 
Days & Ghat. (neg. 
Do. do 


Do. (pos. 
Do. 


do.® 47 17, 2 17,16 17, 33 17, 50 13,11 18,35 19, 7 20, 15 


3,68 23, 42 23, 25 23, 7 22, 47 22, 25 21,59 21, 25 20, 17 
tions, with appropriate signs, in heavy type. Reverse Sign for Yogas.) 

-4 -5 -6 -1 -8 -9 -10 -103. -i1 
102 108 115 122 129 138 150 160 167 
241 235 229 222 215 205 193 183 177 


Ghatikas 
Days 
Do. 
2953059 d. (1 Sym 4, 19 min., 37 sec. Minutes 
21 22 23 14 29 ad 
“87 ‘92 "96 ‘Ol 02 "03 
Sol, Year)=366 d., 15 gh., 32 p. 
21 22 23 24 25 26 27 28 29 30 


Fraction of a day= 


Do. do. nn» oa 0» 8 28 SS DS BW WW 
61 62 53 54 55 656 57 658 59 
De. do. *B6 *B7 ‘88 “90 “92 "93 96 "97 98 eee 


INDEX. 


| N.B.—References to the Text are by Section in Arabie numerals, not by page, unless the page is specially indicated ; 


vr, 


r similarly, references to the Tables are by the Roman number of the Table (and occasionally by page, which is 
then specially indicated). Thus “ 215” means “Section 215 of the Text ” and “ II” means “ Table II”, 


Arabic 


numerals placed between brackets (except when a page of the ‘Text is indieated), refer to the numbers of sub- 


paragraphs or sub-entries. ‘hus “ 112 (16)”, “ XITI-A (82) ”, “ 


‘XIV (57),“ I (15)”. The names of (12) signs of the 


‘Zodiac, (15) Tithis, (27) Nakshatras, (27) Yogas, (8) Karanas, (60) yea’'s in Jupiter’s Cycle (Northern and Southern 
Systems), places whose latitude and longitude are given in ‘lables XIII and XIII-A, festivals noted under tithis, 
(21) eras noted under Sec. 112 etc., etc., have all beencarefully indexed by references to Section, Table and 


sub-number. 


A 

Actual moment of New- 
Moon Ch. III, 9-15 
Aden XIUI-A (1) 

Adhika months, iiestiga- 
tion of... 151, 267-275 
. ‘sy Jimits of... I] 

” ” system ex- 
plained ... 18-34 
Adi, Tamil solar month....1J, VII, X, XII, ete. 
Adoni XIII-A (62) 
Africa 86 
Akbar 112 (21) 
Ahas 57, 58 
Ahmadabad XII-A (28) 
Ahmadnagar XIII-A (29) 

Aippasi, Tamil solar 
month Ui, VIII, X, XI, etc. 
Aja Ekadaést 115, p. (49) 
Ajmere XIII-A (2) 

Akola 


Akshaya, or Kshaya, in 
Jupiter’s cycle ... 
Akyab 
Alleppey 
Alwar 
Amalakt Ekadast 
Amanta system ‘ 
Amfévasy& (Bahula Pan- 
chadasi, Tithi 15)... 


ee 


XIII-A (25) 


I (60), XIV (33) 
XIII-A (44) 


XIII-A (130) | 


XIII-A (136) 
115, p. (49) 
32 


82,115, p. (53) 


A—(conid.) 
Amherst XII-A (45) 
Amli year 112 (11) 
Amraoti XIII-A (26) 
Amritayoga 54 
Anritsar XIII-A (85) 

Anala, or Nala, in Jupiter's 
cycle ... 1(50), XIV (28) 


Ananda in Jupiter's cycle.. 1 (48), XIV (21) 


Ananta Chaturdast 115, p. (51) 
Angirasa,in Jupiter’s cycle 1 (6), XIV (39) 
Anhilwad .. AIL, pp. 171-176, 
XITI-A (108) 
Ani, Tamil solar month .II, VIII, X, XII, etc. 
Anrwual correction 263 ; XI 
» equation for 
planets ... XVII 
. ‘ moon ... 117 (5) 
Anomalistic month 112, 250 
3 year ‘ 4, 252 
Anomaly and _ equation, 
Moon’s ... 1X-ato/, XVI-B 


,»» oun’s and Moon’s ... 9, 15, 94, 212, 


250-2538 

Anuradha (Nakshatra No, 17), III, XI, XVID, 

Eye-Table. 

Apara Ekadast 115, p. (49) 

Aparahna “ 113 (5) 
Arapaksha same as brishna 

paksha, which see. 
Apogee 198, 199 


A—(contd.) 

Apsides, Planets’ line of ... XVII 
Arabi San 112 (15) 
Aries 23, 296 
Ardhodaya 54, 115, p. (53) 
Ardr& (Nakshatra No. 6)... I; XI, XVII, 

Eye-Table. 
Art de vérifier les Dates ... 95, 96 
Arunodaya : 113 (a) | 
Arya Siddhanta 2;II, VI, VII, X 
Ashadha, lunar month... I] 
Ashtamt II 


IN], XI, XVII, 
Eye-Table. 


A$glesha (Nakshatra No. 9). 


Astronomical commence- 
ment of the solar month. 142 
Astronomical constants ... 1 
A&vina, lunar month ate Il 
Aégvinadi year - 112 (12) 
ASvint, (Nakshatra No. 1) Hi, 2h, 2Vul, 
Eye-Table. 
Atiganda (Yoga No, 6) Ill, XI, XI-A, 
Eye-Table. 
Avani, Tamil solar month. II, XII, XIU, 
XVII Eye-Table. 
Avani Avittam Pe 114 | 
Aquarius, sign of the 
Zodiac .. 296 | 


51,52; Ill, XI 
XJ-A, Eye-Table. 


Ayushmat (Yoga No, 8)... 


B 

Badi=krishna paksha ... 33 
Bahudhanya, in Jupiter’s 

cycle ... 1(12), XIV (45) 
Bahula paksha an 32 
Balasore XIII-A (5) 
Balava (Karana No. 3) ... Ill 
Bangalore XIII-A (181) 
Banija (Karana No. 7) 14, I 
Bankfra XIL-A (6) 


| 
| 


(oad ) 
Baranagar XIII-A (19) 
Baroda -» XIII, pp. 165-170, — 
XIII-A (107) © 
Barsi XIII-A (40) 
Batala XIII-A (89) 
Bava (Karana No. 2) Ill 
Bassein XILI-A (46) — 
Belgaum XIII, pp. 159-164, XIII-A (30) — 
Bellary XIII-A (62) — 
Benares . XIII, pp. 171-176 
Bengal solar dates 140-149; II, 
XII, p. 186, 
Eye-Table. 
Bengali San 112 (6) 
Bettiah XIII-A (9) 
| Bhadr& (Karana No. 8) 56; Tl 
Bhadrapada, lunar month . II, X, XI, 
Eye-Table. 
Bhagalpur XII-A (7) 
Bharant (Nakshatra No. a Iii, XI, XVIII, 
| Eye-Table. 
Bharatpur XITI-A (137) 
Bhatpara sas XIII-A (19) 
| Bh&va, in Jupiter's sae I (8), XIV (41) 
Bhaskara “ 277 
Bhtshma panchaka vrata . 115, p. (49) 
Bhiwani ~ XIW-A (92) 
Bhopal XIII-A (115) 
Bhuj XIJII-A (111) 
Bija 12, 230 
Bikaner XIII-A (138) 
| Bodinayakanur ‘4 XIN-A (71) 
Bombay XII, pp- 183-188. 
Brahma's system 45, 46 ; Ill 
Brahman (Yoga No, 25)... Il, XI, XI-A, 
Eye-Table. 
Broach XII-A (33) 
Burdwan XIII-A (8) 
Burhanpur XIL-A (54) 


INDEX. 


a st et 


Cc 

Calcutta .. XIII, pp. 183-188 
Calendar, European , iv, Vill, XI, 
“XVII, Eye-Table. 
m Muhammadan... 123—127 ; XV 
Calicut XII-A (72) 
Cambay XIL-A (110) 
Cancer, sign of Zodiac 296 
Cannanore XII-A (72) 

Canon der Finsternisse, 

Oppolzer’s .... 95 
Capricornus, sign of Zodiac 296 
Central India re 112 (8) 
Chaitra, lunar month 21,283,115 ; Il, 

VIll, X, XI, XII, 
Chaitradi year cs 107,110 
Chaitra Sukla pratipada ... 23 
Chalukya Era 112 (18) 
Champa shashthi 54 
Chandra masa, or lunar 
month ... 18-34 
Chapra XILI-A (23) 
Chaturdast eee. (51); LU 
Chaturthi vue bie, p. (47); i 
Chatushpada (Karana No, 60). Ul 
Chedi Era 112 (7) 


Chhatre, Professor, Per 
of “ Graha-Sadhana 


Koshtakam ” 
276 | 
Chingleput XIU-A (63) | 
Chitrabhanu, in Jupiter’s 
cycle. 1(16), XIV (49) 
Chitra (Nakshatra No, 14) II, XI, XVII, 
Eye- lable. 
Chittagong XIN-A (57) 
Chittirai, Tamil solar 


. 19, 23; 0, VII, 
XU, XIU, XVIII, 
Eye- lable, 

97,232 


month 


Christian Era 


——— 


oo ee 


_ 177, 268-272, 275, | 


i 


| 


iii 


C—(contd.) 


ee Hindu ie 5 
planets and 


planetary ... Part IV, 281-298 

| Civil day 113 

Cochin XUI-A (128) 

Coimbatore XUI-A (64) 

Conjeeveram XII-A (68) 
College panchangam, see 


«‘ Nautical Almanac ”’. 


Commencement of the 


solar month 142 

Constants, Astronomical ... 1 
vt for centuries, 

Arya Siddh nta VI 

” Sarya ” VI 


Construction of Tables Part Ill, 244-280 


Correction, for equation 


on time ... 63 (2), 77 
) for the sun's 
tropical longitude 63 (3), 77 
9 negative 81 
» positive 81 
‘ for terrestrial 
longitude ... 63 (1) 
Re for sunset 81 
- for local time .. 13 
= for sunrise... 18, 62-76, 255-262 
Corpus [nscriptionum 
Indicarum, by Dr. Flect 104 
Correspondence between 
A.D. and K.Y. years 6; Vl 
B.C, a ‘ see Addendum 


p. (4) of contents. 


Cossipur-Chitpur XITI-A (19) 


Cuddalore XII-A (76) 
| Cunningham 112, 268 
Current years 5, 108 

» Jovian year 101 (foot-note) 
Cuttack XII-A (10) 


C—(contd.) 


Cycle, names of years in 
Jupiter’s .. 
. Metonic, a cycle of 19 years, 


one of the lunar cycles q. v. 


» of Saros, an mee err Dvadasamsa 115 A? sie 
fl , being 't ; : 
Solon aie wi sat aan Mec 
and lunar eclipses are : 
generally found to recur E 
with difference of a ~ 4: ' 
: Eclipse 82—96 
be noticed on any ae » — Tables X, XI 
+: Ngee Be | Ecliptic 71, 288 
»  Muhammmadan, of 30 Ekadast Il 
_ years. 134; 18 | Enore ..  XIILA 67) 
" SE asap oo! a Encyclopeedia Britannica. | 120% 
648 years, 1818 | Ephemeris 128, 149, 150, 
years, 2329 years. 226 | : 173; XII 
| Epigraphia Indica 10, 69, 89, 181 
D os Equation, moon’s annual... 117 (5) 
. wes kranti, tl Kar eiee ” sun’s, of the : 
i ankranti, the ‘. : ‘ 
a maaan (90° sun’s long) ; PEERS | +.. 117 (1); 1X 
so called because in A.D, 520 the . negative 118 
Sun at this point turned South- Se : ; 
wards in his yearly course. e positive 118 
DaSami vas BB, p. (49); I | Evan | 261 
Dattatreya or Datta Jayanti 115, p. (62) | Eras one 112 
Days of the week 231-243 | European Calendar IV. 
Decursus of Hindu solar _ Evection, moon's 117 (8) 
reckoning 5 Expired years . 5, 107 
Degree sai 76 | Expunction of Tithis 151 
Delhi .. ALI, pp. 177-182, of lunar month 20 
Dhanishtl.a (Nakshatra No, 28) III, XI, X VIII, ‘ of years of 
= ois Eye-T able. Jupiter’s cycle. 101-> 
anus, sign of the Zodiac, -Tabl % = 
or rAéi... 296; | 7g p. 
Dhatri, in Jupiter’s cycle... 1 (10), XIV (43) Fasli year 112 (12) 
Dhoraji XIII-A (112) Mirae 12 (13) 
Dhriti (Yoga No. 8) il, XI, Eye-Table. | pecsige eg 
: Festivals, according to 
Dhruva (Yoga No. 12) II, XI, Eye-Table. Nakshatras. 114 
Dhulia XIII-A (86) | P »» Tithis .118,115, pp.(47)-(58) 
Divasa oe 33 | First point of Aries 23 
Drig-ganita panchangam...120-122, 170, 171. Fixing the moment of New 
(see “ Nautical Almanac”,) |, Moon ve 7,8 
Dundubhi, in Jupiter’s Fleet, Dr. 177, 182, 272 
cycle... I (56), XIV (29) , Gupta Inscriptions 248, 259 
Duration of an eclipse 123 


D—(conid.) 


Durmati, in Jupiter’s cycle, 
I, XIV | Durmukha m . 
Dvadasi chi 


ee 84 Flight, Muhammad’s 


1 (55), XIV (28) 
1 (30), XIV (3) 
115, p. (50); I 


i 


INDEX Vv 
G H—(contd.) 
Gadag XIII-A (34) | Horoscope 2G 
Ganda (Yoga No. 10) II], XI, | Howrah XILI-A (x) 
Eye-Table. | Hyderabad ... XII, pp. 159-164, 
GaneSa Daivajna, Astro- | XII-A (102) 
nomer a 12 
. Ganjam XIII-A (65) : 
Gara (Karana No. 6) III 
Garden Reach ; XII-A (19) | Iaora XIII-A (19) 
Garga’s system of Nak- : Imphal XIL-A (58) 
shatras ... 45+ III] | Inauspicious Yogas 54 
Gata years 5, 107 3 ag ee periods 
Gaya . XII-A (12) or Tyajyam 59, 60 
Gemini, sign of the Pekin. g96 | “Indian Antiquary 71, 98, 105, 177, 
General Ephemeris XII 152 
Geocentric longitudes 286; XVIII pepe: of months ... ae Zl 
Ghatika ie | ere “+ AMM, pp. 171-176, 
Godhra XIL-A (38) 4 BrigmaAiic 
Gregorian Calendar 936 asin (Yoga ne 26) AI, XI, Eye-Table. 
Gujarat Ee 112 Ivara, in Jupiter’s cycle ..._ 1 (11), XIV (44) 
Gujranwala XIII-A (90) 
Gulburga XIII-A (128) J 
aniter eee 8) Jacobi, Professor . 10, 71—76, 250, 
Gupta Era 112 (8) 259, ett. 
anal Dr vag | Jaipur XIII-A (189) 
Gurdaspur XII-A (g9) | Ao 
Gurgaon XILI-A (91) | ities pat = 
8 _ Jaya, in Jupiter's cycle ... 1 (8), XIV (1) 
H | Jayanti 115 
Harshana, (Yoga No. 14)... aoa, | +» Xi pp.188-188 
Eye-Table, | vata ee p. (87), (intro. note.) 
Harsha Kala Era 112 (16) } a Ban Sa ee XILI-A (98) 
ovian cycle, years, a 
Hasta (Nakshatra No, 18) Shee tape |. months ...Chap. XIII, 97-106 
si f th = : es Jubbulpore XIL-A (52) 
Heliacal rising of t ¢ moon. ia Jullunder 3 XII-A (95) 
" » Jupiter Jamad-al-akhir or Jamad- 
Hemalamba, in Jupiter’s - ' us-sani, Muhammadan 
cycle ... [ (31), XIV (4) | month 126 
Henzada XIL-A (47) | Jamad-al-awwal, Muhem- 
Hijra 123 madan month 126 
Hoogly XIII-A (18) | Junagarh XIU-A (112) 


Jyeshtha, lunar month 


v1 INDEX. 


J—(contd.) 


Jupiter 288; V, XIV, 


XVI, XVII 


II, VIII, X, ete. 
Jyeshtha(Nakshatra No,18). 


II], XI, Seis 


U 


—— SS 


Fye-Table. . 
K 

Kabul .. XII, pp. 188-188 | 
Kalachuri Era LES Gey 
Kala Sankalita, Warren’s.. 279 
Kaélayukta, in Jupiter’s 

cycle I (52), XIV (25) 
Kaliyuga 112 (1) 
Kamada, or Kamika 

Ekadast 115, p.( 49) 
Kamptee XIII-A (83) 
Kanauj 112 (16) | 
Kanjanur panchangam ... 168 
Kanya, Rasi ihe Eye-Table. | 
Kapila Shashthi 54, 115, p . (48) | 
Karachi XIL-A (108) |- 
Karnal XIU-A (94) | : 
Karana 55—56 ; Il | 
Karttigai, famil solar month, Eye-Table. 
Karttika lunar month Il, VIII, X 
Karttikadi system of 

citation 108, 111 | 
Kashmir XILI-A (127) | 
Kasur XIHI-A (96) 
Kataka, Rasi Eve-—Table. 
Kathiawar XIUI-A (112) 
Kaulava (Karana No. 4) ... IU | 


1 (25), XIV (58) 
105, 112 (19), 
115, p. (46) 

[ (42), XIV (15) 


Khara,in Jupiter’s cycle ... 
Kielhorn, Dr, F. 


Ktlaka, in Jupiter’s cycle.. 


Kimstughna, (Karana No, 1) Ill 
Kojagart pairnima bs 115, p- (52) 
Kolar XIJ-A (132) 
Kolhapur XIU-A (138) 
Kollam - 105, 112 (5), 189 
Kotah XIII-A (18) 
Krishnagar 


XIII-A (18) 


K—(contd.) 


Krishna paksha 32 
Krittika, (N akshatra No.3 + Il, XI, XVIII, 

Eye-Table. 
Krodhana, in Jupiter’s 


cycle ... 1 (59), XIV (82) 

| Krodhi, in Jupiter's cycle.. — 1(88), XIV(11) © 
Kshaya months 20, 20ia9 
| Chap, XXIX 

a s... Fit i 151 

er = pears 101; X)l¥e 

» in Jupiter’s fan I (60), XIV (33) | 
Kumbakonam I XIII-A (78) 
Kumbha, RAasi es Eye-Table. 
Karma jayantt ve 115, p. (52) 
kurnool XIII-A, (69) 

L 

Lagna nee 71—76 
Lahore . XIII, pp. 177-182, 
XIII-A (96) 
Lakshmana Sena Era 112 (19) 
Lalita panchamt 115, p (47) 
Lanka dis 130 
_ Largeteau 246, 247 
Lashkar XII-A (117) 
_ Latitude, considered in Sunrise tables 68 
és of planets, 289, 291, 293 
Leap year, English a 214 
» Indian 295 (9) 
- Muhammadan, 128, 125; 
XV, Expln. para. 4 
Leo, sign of Zodiac 7 296 

Longitude, variation in 

time caused by terrestrial 62 
»» Of planet .. 283; XVII, XVIII, 
Eye-Table. 
Ludhiana XIII A (97) 
Lunar acceleration te 159 
Lunar cycles .Chap.XX V, 226-228 
7 eclipses ie 89 
» months 18—384 
+ hitins 150—178 


INDEX. vii 


L—(contd.) 
_ Lunation ae 3 
“Luni-solar” justification 
of name ... 151 
Luni-solar year 151 
M 
Madhyahna 113 (8) 
Madras m4 ili ge 159-164, 
: I]-A (70) 
” Fasli 112 (14) 
» standard time 160 
Madura XIII, pp. 153-158, 
XIII-A (71) 
Magha (Nakshatra No. 10,) II, XI, XVIII, 
Eye-Table. 
Magha, name of lunar 
month ... II, A, etc. 
Makara, RAsi Eye-Table. 
Mahratta Sar San Era 112 (15) 
Mahratta Raja Saka Era. 112 (20) 


Maisur 


Malar Kotla XIII-A (134) 


Malayalam Dates 138 
. Era 112 (5) 
Malava Era 112 (38) 
Mandasar XII-A (120) 
Mangalore XUI-A (77) | 
Maniktala ‘is XIII-A (19) | 
Manmatha, in _ Jupiter’s 
cycle ... I (29), XIV (2) | 
Mannargudi XIU-A (78) 
Maranayoga 2 54 
Margali, Tamil solar 
month ... II, VIII, XII, XIII, 


XVIII, Eye-Table. 


MargaSgtra, Lunar month... II, VIII, X 
Mars, superior planet 288 
Mean motion of planets ... XVII | 
Masulipatam XIII-A (67) 


i, VIL, Xi, XII, 
XVIII, Eye-Table 
... XIII, pp. 177-182 


Maéi, Tamil solar Siiaihs,. 


Mathura 


a a 


.. XIII, pp. 1538-158 | 


M—(contd.). 

Mattancheri XITI-A (128) 
Mayavaram XJII-A (78) 
Mean anomaly see ‘Moon’, 
Mercury, superior planet. 288 
Meridian a 63 
Mesha Sankranti re 28 
Midnapore XIII-A (14) 
Mina, Rasi Eye-Table. 
Mithila 112 (19) 
Mithuna, R&si Eye-Table. 
Mala(Nakshatra No.19)... ‘III, XJ, XVIII, 

Eye-Table. 
Multan XII-A (98) 
Murshidabad XIII-A (16) 
Muzaffarpur XIII-A (17) 
Monghyr XITI-A (15) 
Month, commencement 


of solar... 142 


» lunar in relation to solar months 
Chap. V, 18-84 


» length of  sy- 


nodical ... 3 

:, sidereal 263 

a anomalistic nes 12 
Moon, acceleration 159 
» anomalies its IX 

r eclipses 82-96 

- longitude 292 


...11, 118, Chap. XHI, 
194-212, 250, 251 


ri mean anomaly 


»  synodical month ... 2 
Moulmien XIII-A (45) 
MrigaSira (Nak- 112 (13), III, XI, 


shatra No. 5), 
Muhammadan Calendar ... 
” Months 


XVIII, Eye-Table. 
Chap. XVIII; XV 


126 
123 


vill INDEX. 
N Pp 
Nadi & 130 | Paksha iy. 32 a 
Nadiad XIII-A (35) | Pala ive 130 
Naga (Karana No. 59)... I] | Palamcottah XITI-A (79) * 
Nagapanchamt 115, p. (47) | Panchamt 115, p. (47); 
Nagerkoil XIL-A (130) | Panchangam, Kanjanur ... 168 
Nagpur .. XII, pp. 165—170 9 Nungambaukam 168 ¥ 
Nakshatras 35, 46 ; III, X1, n Mr. Srauti’s 3 
AV, ee Pandharpur es oe XIII-A wn : 
; ree * rpu - E 
Nandana, in Jupiter's cycle (26), 50 | Danguni, aan a 
Narayangan} XITI-A (58) month ... XVIII ‘Eye-Tablea 
Nasik . XI, pp. 165—170 | Panipat | XII-A (94) a 
Nautical Almanac 9, 116, 121 | Parabhava, in Jupiter's 4 
eh vs an | cycle ... 1 (40), XIV (18) _ 
Beciey as - | Papanagint 115, p.(50) $ 
Navarisas x aes | Paridh vi, in Jupiter’s 
Nellore .. XI, pp.159—164 cycle... 1 (46), XIV (19) | 
Nepal (Nevar Era) 112 (17) | Parigha (Yoga No. 19) ...IIJ, XI, Eye-Table. — 
New year day Patan XII-A (108) — 
23 Bengal Fasli 112 (12) || Parthiva, in Jupiter’s 
# Dakhan Fasli_ ... 112 (18) | cycle ... 1(19), XIV (Gm 
, Kollam Era 112 (5) | Patiala .. XII], pp. 177—182 
ss Lunar New year. 115, p (46) | Patna .. XLII, pp.171—176 
Mahratta Raja | Pausha, lunar month ~ II, VIII, X, 
Saka Era 112 (20) Eye-Table. 
- Mahratta Sur | Peshawar XIII-A (84) 
oT 112 (15) | Phalguna, lunar month I, VIII, X, 
» hake ‘Era. 112 (4) | Eye-Table, 
> Vikrama Era 112 (3) Phalgunt, Parva and 
Nija se 19 Uttara (Nakshatras Nos. 
oe 11 and 12) II, XI, XVII, 
fabs: 3 118 (¢) Eye-Tablet 
Node, moon’s (R&hu and Pinal ae <g 
gala, in Jupiter’s 
meta) ... 281 cycle 1(51), XIV (24) 
Planets 289 ; XVII | Pisces, sign of Zodiac... 296 
Oo Planets 284—295; XVII, XVIII 
Planetary Tables, Chap. XXX, 276—280 ; 
Oppolzer’s Canon der XVII, XVIII 
f uisternisse ... 95 | Plava,in Jupiter’s cycle .. 1 (85), XIV (8) 
—— 112 (11), 144 (1) | Plavanga, in Jupiter’s 
udan 


.. SILT, pp. 171-176 


cycle... 


I (41), XIV (14) 


— 


= 
—___—_—————3 


‘ 


INDEX. ix 


P—(contd.) 
Poona 
Pope Gregory XIII 
Porabander 


Prabhava, in | upiter’s cycle 
Pradosha : 
Prajapati, in Jupiter’s cy on 


Pramadicha, in Jupiter’s 
cycle (Southern system)... 


Pramadin, in  Jupiter’s 
cycle (Northern system)... 


Pramathi, in  jJupiter’s 
eycie ... 


Pramoda, in Jupiter's cycle 
(Northern system)... 


Pramoduta, in Jupiter’s 
cycle (Southern system)... 


Pratahkala 
Prathama 
Pratipada 


Precession of the equi- 


noxes ... 
Priti (Yoga No. 2) 
Pudukottai 


Punarvasu (Nakshatra 
No. 7). 


Tamil solar 
month ... 


Parnimanta system 


Purattasi, 


Parva Ashadha (Nak- 
shatra No. 20) ... 


Parva Bhadrapada (Nak- 
shatra No. 25) 


Parva Phalgunt 
shatra No, 11). 


Pushya (Nakshatra No. 8).. 


(Nak- 


Quilon 


... XIII, pp.165—170 


986 
XIII-A (112) 


1 (1), XIV (34) 


118 (4) 
I (5), XIV (38) 


I (47) 

XIV,(20) 

I (13), XIV (46) 
XIV (87) 

I (4) 

113 (1) 

II 

115, p. (46) ; I 


64 


.. III, XI, Eye-Table. 


XIII-A (129) 


Il, XI, XVIII, 
Eye-Table. 


Il 
32, Chap. XIV, 
107-111 


Ill, XI, XVIII, 
Eye-Table, 


I11,X1, XVIU, 
Eye-Table. 


III, XI, XVIII, 
Eye-Table. 


III, XI, XVII, 
Eye-Table. 


(see Kollam) 


R 

Rahu, moon's ascending 

node ... 289 ; XVII-B 
Raichur XII-A (125) 
Raipur XIII-A (55) 
Rajahmundry XIII-A (66) 
Rajapalayam XIII-A (79) 
Raja Saka Era 112 (20) 
Rajkot XITI-A (112) 
Rajshahi XIII-A (61) 


Rakshasa, in Jupiter’scycle 1 (49), XIV (22) 


Raktaksha, in Jupiter's 

cycle ... I (58), XIV (81) 
Rama navamt 115, p. (49) 
Ramadasa navamt 115, p. (49) 


Rameswaram .. XII, pp. 158, 158 
Rampur XIII-A (141) 
Rampur Bolia XII-A (65) 
Ranchi XIII-A (22) 
Ranga panchamt 115, p. (47) 
Rangoon XIII-A (50) 
Rasi 296 
Raudra, in Jupiter’s tele: I (54), XIV (27) 
Rawalpindi Ss XII-A (99) 
Revatt (Nakshatra No. 27) Ii, XI, XVHE 
Eye-Table. 
Rewa XIII-A (114) 
Rewari XIII-A (91) 
Ritu, one‘of six Seasons, each con- 
sisting of two months, into which 
the year was formerly divided. 
They are at present Vasanta 
(Mesha and Vrishabha), Grishma 
(Mithuna and ——, Varsha 
(Simha and a eae (Tula 
and Vrischika), Hemanta (Dha- 
nus and Makara), Sisira (Kum- 
bha and Mina.) 
Rohini (Nakshatra No, 4)... Il, XI, X VIM, 
Eye-Table. 
Rohtak XIII-A (100) 
Rudhirodgari, in Jupiter's 
cycle... 1(57),XIV (30) 
Ss 
Sadharana, in Jupiter's 
cycle... I (44), XIV(17) 


—————. 


x INDEX. 


S— (contd.) 

_ Sadhya (Yoga No. 22)... II, XI, Eye-Table 
Sagittarius, sign of Zodiac. 296 | 
Saka Era 72 112 (4) 
Sakuni (Karana No. 58) ... Ill | 
Salem ” XIII-A (75) 
Samjava - 113 (2) | 
Samvatsara, Jupiter's... 230 
Sankranti =< 16, 23 

" Mesha sii 28 
Saptami a II 
Saptarshi, Era sea 112 (3) 


Sarvadhari, in. Jupiter's 


cycle ... 1 (22), XIV (55) | 


Sarvajit, in Jupiter’s 
cycle ... 1(21) XIV (54) 
Sarvari, in  Jupiter’s 


cycle... 1 (84), XIV (7) | 


Sasaram XIL-A (24) 
Satara ons Sul, BP. 165-170 
III-A (41) | 
Satabhisaj (Nakshatra III, XI, XVII, | 
No. 24)... Fye-Table. 
Saturn, superior planet ... 288 
» mean motions ... XVII 
Saubhagya (Yoga No, 4)... Ill, XI, 
Eye-Table. 
Saugor ii XIII-A (56) 
Saumya, in Jupiter’scycle. 1 (43), XIV (16) 
Sayahna i 113 (5) 
Schram, Dr. Se 105 
Scorpio, sign of Zodiac ... 296 


Sewell and Dikshit’s 


“Indian Calendar” ... 144, 268 


Shahabad XIII-A (105) 
Shastht = II | 
ShashthiamSa = 298 
Shikarpur XIII-A (104) 
Sialkot XIII-A (101) | 
Siddha (Yoga No. 21) ... Ill, XI, | 
Eye-Table. 
Siddhanta ... Foot-note, p. (1) 


| Sobhakrit 
| Sobhana (Yoga No, 5) _ ...III, XI, Eye-Table. 


- - 
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S—(contd.) 


Siddharthi, in Jupiter's 


cycle... 1(53), XIV (26) 


| Siddhi (Yoga No. 16) Il 
Sidereal period of lunar 
month ... 268 
0 "eae re 4 ee 
Sikar _ SI XIII-A (139) — 
Simha, Raéi i Eye-Table. 
Simla ... ALLi, pp. 177-182 
Sitapur XIII-A (106) — 
Siva (Yoga No. 20) _ ... III, XI, Eye-Table. 
Sivaji, Raja 112 (20) 


115, p. (51) 
.. see “ Sobhana”. 


Sivaratri 


» in Jupiter’s cycle. I (37), XIV (10) — 


Sodhya os 6, 66 
Solar days = | 151 
» months 16-17, 24; II 


4 ; Vi, ae etc. 
II, VIII, X, ete. 
Ill, XI, X VIL, 

Eye-Table. 
111, Xl], XVIU, 
Eye-Table. 


» years 
Sravana, lunar month 
Sravana (Nakshatra No. 22) 


Sravishtha (Nakshatra 

No. 23)... 
Jupiter’s 
mele 4c: I (7), XIV (40) 


Srimukha, in 


Srinagar ... XILL, pp. 183-188 
Srivilliputtur XIII-A (79) 
Subhakrit, in  Jupiter’s 
oper ..:. I (86), XIV (9) _ 
Subha (Yoga No. 23) lll, XI, 
Eye—T able. 


Subhanu, in  Jupiter’s 
cycle ... I (17), XIV (50) 
Sukarman (Yoga No. 7) ... Iil, XI, 


Eye-Table. 


Sukkur XITI—A (104) 
Sukla, in Jupiter’s cycle ... I (3), XIV (36) 

» (Yoga No. 24) Ill, Xie 
Eye-Table. 


S—(contd.) 


Suklapaksha © (see paksha). | 
Sala (Yoga No. 9) ae Ill, XJ, 
Eye-Table. 
Sur-San, Era 112 (15) 
Surat XII-A (42) 
Svati (Nakshatra No, 15)... (I, XI, XVIII, 
Eye-Table. 
Synodical month ie = 
T 
Tables, construction of Part III, Chap. 
XXVIU-XXX 
» use of the Part II, Chap. 
XIX-XXVI 
Tai, Tamil solar month .. wil 
Taitila (Karana No. 5) lil 
Tamil countries, solar 
reckoning used in 132 | 
Tamil solar dates 134 
Tanjore .. XII, pp. 153-158 | 
XIII-A (78) | 
Tarana, in Jupiter’s cycle... 1 (18), XIV (51) 
Taurus, sign of Zodiac 296 
Tavoy XIII-A (51) 
Tellicherry XIII-A (72) 
Tingal (Tamil for Monday). 231 
Tinnevelly XILI--A (79) 
Tirhut XIII-A (112) 
Tiruchendur XIII-A (79) 
Travancore (112) 
Trayédast Il 
Trivandrum _ XI, pp. 1538-158 
XII]-A (130) 
Trichinopoly XIUI-A (80) 
Trim$am$a 298 
Tritiya I] 
Tropical year 4 
Tula, Rasi Eye-Table, 
Tuticorin XIII-A (79) 


— 


INDEX. 


U 
: Udaipur 
| Ujjain 
Unequal space system ior 
Nakshatras 


| 
| 
i 
oo) 


Uttarayana Sankranti. name for the 
Makara Sankranti, when the 
Sun’s sidereal long. is 270°. The 
name is properly applicable only 
to the Sun’s tropical long. of 270°, 
when he begins his journey north- 
wards, but in practice the name 
is applied as above. 


Vv 


Vadi or badt=Krishna- 
paksha... 
Vakya panchangam 


| Valabhi Era 
| Vajra (Yoga No. 15) 
| Vara or week-day 


I, 


Vaidhriti (Yoga No. 27) 
Vaikasi, Tamsal solar month. 


| Vais&kha, Lunar month ... 
.. II, XI, Eye-Table. 


Vartyas (Yoga No. 18) 
Varttamana system of 
citation ... 


Vavilala Kuchchinna 
Venus, planet 


Vibhava, in Jupiter’s 
cycle ... 

Vijaya, in Jupiter’s cycle ... 

Vikari, in Jupiter’s cycle... 

Vikrama, in Jupiter’s cycle. 

Vikrama Era 

Vikrita, in Jupiter’s tycle. 

Vilamba ,, "9 ye 

Vrlayatr year 

Virgo, sign of Zodiac 
Virodhi, in Jupiter’s cycle. 


xi 


XIII-A (148) * 
XIIL-A (117) 


45°; III 


33 
168 
112 (9) 

XI, Eye-Table. 
Chap.XXVI, 
231-248 


.. 1, XI, Eye Table. 


I 
{I 


Chap. XIV ; Il 
279 

288, 294 (a) ; 
XVII, XVII 


1 (2), XIV (85) 
I (27), XIV (60) 
I (33), XIV (6) 
1(14), XIV (47) 
112 (3) 

I (24), XIV (57) 
I (32), XIV (5) 
112 (10) 

296 


I (28), XIV (56) 


$$ 


Xii 


INDEX. 


W—(conid.) 
Virodhakrit, in Jupiter’ 
< il 1 (45), XIV (18) 


Vigakha (Nakshatra No. 16). III, XI, XVIII, 
Eye-Table. 


Ill, XI, 
Eye-Table. 
If 


Vishkambha (Yoga No. 1). 


Vishti (Karana No. 8) 


Visvavasu, in  Jupiter’s 
cycle ... I (39), XIV (72) 
Vizagapatam XIII-A (81) 
Vizianagaram . AIL], pp. 159—164 
Vriddhi (Yoga No- 11) III, XI, 
Eye-Table. 
Vri$chika, Rasi Eye Table. 
Vrisha, in Jupiter’s cycle... 1 (45), XIV (48) 
Vrishabha, sign of Zodiac. 296, 298 
Vyaghata (Yoga No. 13) -. Ill, XI, 
Eye-Table. 


Vyattpata oe No. 17)...1], XJ, Eye-Table. 


Vyaya, in Jupiter’s cycle... I (20), XIV (53) 
W 

Wadhwan XIII-A (112) 

Warren 279 


Week-day names * 231 


,, Anomalistic 
» Agvinadi 
,, Chaitr&di 
» Current 
» Expired 
»» wiinar 
»  Meshadi 
»  Sidereal 
» solar 
» tropical 
Yogas 


Yuga, Kali 


Y 


Year, Jupiter’s cycle 


Yuva, in Jupiter’s 


Zodiac, signs of 
» diagram 


CYCle >. 


...Chap. XIII, XXV ; 


I, XIV 

4, 252, 258 
112 (12) 

107 

108 

107 

107 

107 

4, (foot-note) 
4 

4 

47-54; Ill, XI 
Eye-Table. 
112 (1) 


1 (9), XIV (52) 


u 
296 


